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IMPROVED HOISTING MACHINERY. were found to be identical with the similar spherules pro-| which still further points to their meteoric origin. Not 
In the annexed engravings are represented a new hand| duced by burning metallic iron in air, and hence it was con-| only have these metallic globules been detected in the 
outrigger or hatchway hoist, and a crane or derrick hoist, | jectured that whenever meteoric iron enters our atmosphere | air and water of widely separated places, but they are 
for which several valuable advantages are claimed. The! large numbers of these minute bodies are produced. This| brought up by dredges from the sea bottom, and are found 
derrick hoist, Fig. 1, is provided with in geological strata dating far anterior 
shifting gears on the crank shaft, ar- to the presence of man on earth. It 
ranged to be operated by a hand lever =, . would appear, then, that from some 
so as.to be thrown into or out of con- early geological period a rain of iron 
tact as desired, thus enabling the brake globules has been going continuously 
wheel on the drum shaft to be more on. . It would be of great scientific in- 
easily overhauled. The entering sides terest ‘to determine, if possible, when 
of all the gears are VY shaped. The thie iron hail. began, and to what ex- 
sliding shell is also provided with a tent it has augmented the iron supply 
spring pin toretain it.in either position of the earth. 


by springing into V indents in the [eres 
shaft on which it slides. Hew Mode of Warming Railway 
Cars. 


The mode of using two gears, one 
on either end of the drum, is new, as 
well as the method of sliding the gears 
on tiie square shaft to connect on 
either side for the purpose of getting 
two powers or capacities of hoisting, 
as well as to throw both gears out of 
connection for rapidity in lowering. 

In the outrigger hoist, Fig. 2, the ad- 
vantages are that two pinion gears are 
employed, gearing into two large gears. 
As both the larger gears are bolted to wound to prevent condensation, and 
the ends of the drum flanges, this re- soa, > ay S88 | Ze qi with couplings similar to those used for 
lieves the shaft of all strain, as is the a ‘ul is | a the car brakes. The dome, or some 


An experiment was lately made by 
the New York Elevated Railroad Com- 
pany in she use of a newly invented 
apparatus for heating a train of cars 
by the surphassteam from a locomotive, 
and satisfactory results were obtained. 

The apparatus consists of a chain of 
pipes -xtending through the cars on 
each side, connected between the cars 
and the locomotive by an elastic hose, 


case usually when the large gears are convenient steam main on the locomo- 
applied outside and the drum inside MASON'S DERRICK HOIST. tive, is tapped for a small pipe, in 
the bearings. The use of two gears in- which is a valve, by which the engineer 


stead of one (as is usually the case) evens the strain on both| view is confirmed by microscopic examination of the| or fireman can control the heat in the cars. Under the car 
ends of the drum, while if one gear should get broken the| crust of the meteorites, on which rounded grains resem-| body are two expansion valves to allow vent for the air 
machine will not be disabled. The brake is applied very | bling the sedimentary spherules are quite apparent. More-| when steam is first turned on, and also to allow the cold 
simply by a lever and shoe on the cireumference of a/ over, analysis has shown that the splicrules contain nickel, | water of condensation to be freed from the pipes and to pre- 
groove in the rope wheel. It is en- vent freezing. The pipes inside the 
tirely clear of the wheel when the pull | cars are inclosed within other and 
on the check rope is released by means = : SS SSS $§—= thinner pipes, and the space between 


of the weight overhead. The machine, the two is packed with fine dried 


being all complete in a single iron = ——— SSeS “y —————_ == —S. sand. 

= SS SiS a = = : The heat from the hot steam pipes is 
imparted to the sand, which radiates it 
through the thin outer pipe. By this 
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frame, is easily erected, and its bear- 
ings are not liable to get out of line. 
For further particulars address the 
manufacturers, Messrs. Volney W. 
Mason & Co., Providence, R. I. 
8 0 
A British Man-of-War Capsizes. 
One more disaster, this time attended 
with terrible loss of life, is to be added 
to the long list of casualties which, 
during the last few years, have over- 
taken the British navy. The training 
ship Eurydice, a wooden vessel of 921 
tons, was, on March 24, struck by a 
squall off the Isle of Wight, and al- 
most immediately capsized and sank, 
carrying down with her some 400 sail- 
ors. Nothing but the grossest care- 
lessness and bad seamanship can ac- 
count for a disaster of this kind. A 
similar fate occurred to the ironclad 
Captain, it will be remembered, some 
years ago; but that was directly at- 
tributable to her low free-board and 
otherwise faulty construction, and her 
designer paid for his errors by being 
lost with her. For a wooden sailing 
vessel thus to be wrecked is phenome- 
nal, but it is no more discreditable than 
the ramming of the Vanguard by the 
Iron Duke, or sundry other events 
which lead to the conviction that Brit- 
ish war vessels stand more in need of 
protection against the men who handle 
them than against the enemies they are 
to confront. 


parted to the inner pipe is given off so 
gradually as to keep the cars comforta- 
bly heated for two or three hours. So 
that by charging the apparatus before 
the train starts, and from time to time 
throwing into it the surplus steam 
which would otherwise have to be 
blown off and wasted, the necessity 
for stoves is obviated, as well as the 
danger of fire in case of accident. It 
is also claimed that the proper ventila- 
tion of the cars is rendered easier 
by this process than by the use of 
stoves, 
a6 9-4-9. —-__—- 
Sound Colors. 

Ata recent meeting of the Physical 
Society, London, Mr. Sedley Taylor 
exhibited the colors produced in thin 
films by sonorous vibrations. A piece 
of thin brass, perforated with a trian- 
gular, circular, or rectangular aper- 
ture, and bearing a thin film of soap 
solution, was placed horizontally on 
one end of an L shaped tube; the beam 
of the electric lamp, after reflection 
from it, was received on ascreen. It 
was shown that, when a sound is emit- 
ted in the neighborhood of the open 
end of the tube, the film takes up a 
NN ae regular form, which is indicated by the 
hia a different colors of the refiected light, 
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Meunier recently detected among the 


changing the note, and with a circu- 
objects attracted by a magnet numer. lar film concentric rings, traversed 
ous spherules remarkable for the geo- ‘by two bars at right angles, were ob- 


metric regularity of their form. These MASON’S OUTRIGGER HOIST, served, 


me. y | | i iF i 3 hi ih wl ih F 
unaapee ce 4 aT u| na | | Ba Mh | I ‘3 is } | I and each note has its own particular 
Iron Hail. lL 4 i if WPM, A /, Hi lt a WV (h : color figure; and, further, with differ- 
While examining, by the microscope, y PN lh ‘ " y me ent instruments we have different 
the pulverulent matter in the air, in the 4 | i} 1 aioe | aia, “ iit : figures. Thus, when a square film was 
sediment ubtained from Alpine snow, vy, || | | Hi [mh , y employed, a kind of colored grating 
and in rain water, MM. Tissandier and y | \ y) was the result, which was modified by 
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THE PROPOSED EMASCULATION OF THE PATENT LAW. 

Section II. of Mr. Wadleigh’s amended patent bill, now be- 
fore the Senate, reads as follows: 

‘‘On each and every patent for an invention issued after 
the passage of this act, there shall be paid to the Commis- 
sioner a duty, as follows, namely: Fifty dollars to be paid 
on or before the first day of January occurring next after 
the expiration of four years from the date of the original 
patent, and one hundred dollars on or before the first day of 
January occurring next after the expiration of nine years 
from the date of the original patent; and in default of any 
such payment, the patent shall expire on the first day of 


shown, may allow the payment to be made at any time be- 
fore such first day of April, in which case the patent shall 
not become void. The Commissioner shall annually, in the 
month of April, publish a list of the patents which have ex- 


with handsome ' pired for non-payment of duties.” (The remainder of the 
3 ‘section provides simply for the recording and certification 
ates. —The SCIENTIFIC AMERICAN and SUPPLEMENT of the prescribed payments. ) 


It is much to be regretted that a bill, otherwise commend- 


ventor as to cause him to relinquish his apparently barren, 
yet really valuable, right; and there is just where this fea- 
ture of Mr. Wadleigh’s bill may be made the means of work- 
ing grave injustice to deserving inventors, in addition to its 
general bad effect in discouraging invention. If any change 
at this point is to be made in the working of the system, it 
should rather be toward diminishing the fees, and thereby 
increasing the inducement held out to poor men to develop 
their inventive genius. There is no telling how many sug- 
gestions of infinite possibilities for the public good may al- 
ready have been allowed to die undeveloped, for the simple 
reason that their immediate promise has not seemed to war- 
rant the sacrifices involved in taking out a patent. Small as 
the charges of the Patent Office are, compared with those of 
other countries they are still of serious magnitude to poor 
men. 

But the worst phase of this obnoxious section is seen 
through the door it opens for the subjection of many inven- 
tors to the mercy of grasping corporations, whose inordinate 
selfishness needs no such encouragement. The manifest 
anxiety of such parties to have certain patents killed and 


|able, should embrace a provision like this, since it involves out of their way is conclusiv. evidence of their value to 


VY. 
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valuable feature of the American patent system. Hitherto 
; this country has stood almost alone in giving to the inventor | 


‘an absolute patent in return for the publication of his inven- 
| tion, and its surrender to the public at the end of a term of 


years. There have been no drawbacks or subsequent duties; 
once the patent was issued, the patentee entered inta a full 


ong | and exclusive right to control his invention for the stipulated 
_ 83 | period. 


has been amply demonstrated. In no other country have 


poor men contributed so enormously to the progress of the 


arts and sciences through useful inventions, for in no other 
country have the benefits of patent rights been so accessible 
to men of limited means. 

The theory of the founders of the system was substantially 
this: The life of a patent is but an insignificant period com- 
pared with the life of the nation. Even should the patentee 
be unable or unwilling to develop his patent, the publication 


' of his idea and its surrender to the community at the close 


of a limited term of years more than compensate the 
public for the special privilege which the patent confers. 
At most, that merely deprives some other possible inventor 
of the same device, during the life of the patent, of the privi- 
lege of controlling Ais invention; and the injury likely to 
be done through such infrequent occurrences is as nothing 


“compared with the good sure to flow from the issue of unre- 


stricted patents. Accordingly no conditions were affixed to 
the right. The inventor was not compelled to put his device 


into practical use within a specified time on pain of forfeit- 


ure of his right, as in other countries. 

He was not compelled to issue licenses to make or use his 
invention. He was not required to keep his patent alive by 
periodical fees. In short, his right, so long as it lasted, was 
absolute and unconditional. And the working of the system 
| has abundantly demonstrated the wisdom of its founders. 

It is now proposed to reverse this principle. In obedience 
to the wishes of wealthy corporations, which would natu- 


if rally like to control all patents issued for inventions within 


their spheres of operation, it is proposed to discriminate 
‘against inventors of limited means. Worse, it is proposed 
to reduce the actual life of patents from seventeen years to 


| four years, with the privilege of extending that life to the 


full period on the payment first of fifty dollars, and subse- 
quently one hundred dollars more. 

Since the existing patent fees more than suffice to support 
the Patent Office, the proposed increase of cost cannot be 


- | justified on the score of necessity. Its sole purpose is to 


facilitate the confiscation of valuable patents by those who 
want to use them without payment therefor; and we are 
confident that the obnoxious section will be stricken out be- 
fore the passage of the act, provided the attention of the 
Senate is called to its vicious effect. 

Inventors do not spend their time and strength and means 
in putting their ideas into material form, and thus commu- 
nicating them to the world, from a, pure love for invention. 
They work like other men for pay. There is no public fund 
provided for the hiring or rewarding of inventors, nor is it 
desirable that there should be such a fund. It is desirable, 
however, that invention should be encouraged; and the 
simplest and best way to do this has been found to be 
through the granting of patents; that is, simple official re- 
cognition of a limited property right in the fruit of one’s 
thought and labor. 

The life of a patent is now seventeen years, Should the 
new bill be passed as it stands, the assured life of patents 
| will be reduced to four years—certainly an unjustifiable 


‘lessening of the encouragement hitherto held out to in- 


' ventors. . 

But, the friends of this Section II. may urge, four years is 
time enough to show whether a patent is worth anything, 
and fifty dollars is no great sum to pay for the perfecting of 
an inventor’s title for five years more. If the inventor does 
not think it worth fifty dollars, it had better be killed and 
out of the way. 

There are several fallacies and false assumptions here. 
.There have been multitudes of valuable patents whose real 
‘ worth has not been demonstrated during the first four years; 
‘often the inventor’s reward does not fall to him until nearly 
‘the end of the allotted seventeen years Very often the ad- 


| ditional fees proposed would bear so heavily upon the in- 


SS a recep —— — —_—— — 


joying the free use of an invention at the end of four years 
might often induce covetous corporations to unite in its 
condemnation, thereby depriving the public of the benefit 
of the invention during that period, as well as ultimately de- 
frauding the inventor, who might be unable to perfect his 
title or unwilling to sink more money in a right that prom- 
ised no return. 

No doubt it is often unpleasant, both to individuals and 
corporations, to pay an inventor his price for the use of his 
invention; but that does not justify their robbing him. 
Much less would it justify the public, which has been so 
enormously benefited by the law as it stands, in emasculat- 


ing the system to facilitate the robbery. 
—— -- 9 


“KERAMICS” AND WOMAN’S WORK. 

The desire to decorate pottery for purposes of household 
adornment seems to be a kind of chronic inclination which 
suddenly affects large numbers of people at the same time, 
and as suddenly disaffects them. The influx of paste, paint, 
and varnish pots, of jars and vases of glass and crockery, of 
sheets of gayly colored pictures, into that part of the domi- 
cile sacred to the feminine members of the family usually 
indicates the beginning of the attack; the prevalence of said 
jars and vases (which too often are liquid blacking bottles 
or ginger pots artfully disguised) in the parlors marks itsad. 
vanced stage; and the contemptuous removal of the same to 
the attic, under the stigma of ‘‘looking cheap,” denotes ita . 
termination. Thus far the mania has appeared in three 
forms. About fifteen years ago it bore the name of poticho- 
manie, and it took the form of pasting scrap pictures inside 
of clear glass jars, backing them with thick white paint, and 
then persuading yourself that an accurate counterfeit of Ori- 
ental porcelain had been produced. This gave place to de- 
caleemanie, a useful species of decoration which enables col- 
ored pictures printed on gelatine films to be applied to any 
smooth surface. It is much in vogue yet for decorating 
cheap furniture, carriages, and safes; but during its fashion- 
able prevalence no object of household use was safe from its 
incursions, and the marble center table or the kitchen pails 
were beautificd with indiscriminating impartiality. The 
term keramics has lately been twisted out of its proper signi- 
fication to be popularly applied to the sticking of paper pic- 
tures on pottery of any kind, and adding a coat of varnish, 
an alleged imitation of painted china being the result. 

Upon the broad general principle that anything which 
tends to increase the popular taste for beauty is to be en- 
couraged, the above named manias may be beneficial apart 
from their obvious utility as a means of amusement; but, on 
the other hand, when it is remembered that the same incli- 
nations, directed in the proper channel, may with little or 
ne more labor produce objects of real artistic merit and of 
far more value as educating and refining the tastes, it would 
almost seem that time and talents are being wasted. Noth- 
ing that is false is artistic. Decorated ginger pots are in truth 
but ginger pots; blacking bottles cannot be foisted upon the 
world as Etruscan vases or Haviland faiénce. A certain 
amount of falsity is conventionally accepted, such as imitation 
wood and sheet iron architectural ornament; but when an 
object is diverted from its recognized use, especially if that 
use be humble, the deception is only tolerated for a time, 
and eventually is repudiated; and the pity of it is that so 
large an amount of the female energy in the world seeking 
an outlet finds it in such a way. The legitimate result is 
the degradation of woman’s work as a unit in social econo- 
my, for while no one would wish to do away with the num- 
berless delicate devices which the feminine mind delights in 
conceiving, or would remove one source of pleasure to the 
gentler sex, all must agree that if that work were, as a rule, 
directed to the production of objects, no matter how intrip- 
sically trivial, which satisfied the precepts of correct artistic 
taste, and were capable of affording permanent gratification, 
there would be less heard about the lack of: openings for 
woman’s labor. 

It requires but a brief glance at the statistics of our im- 
ports and exports to show how largely dependent we are 
upon foreign nations for objects valuable only because beau- 
tiful. Take the class known as fancy goods: for the year 
ending last June we exported these to the value of $335,310, 
and imported them to the value of $3,828,302. We imported 
nearly four million dollars’ worth of china and stone ware, 
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which includes nearly all the decorative pottery used in the 
country. It is true that manufacturers in this vicinity are 
making great efforts to produce as finely decorated porcelain 
as can be obtained from abroad. and their progress has been 
satisfactorily rapid; but it needed only a casual examination 
of the exceptionally fine display of American porcelain at 
the American Institute Fair of last year to show that artistic 
taste and skill were even more lacking than the ability of the 
manufacturer to reproduce the delicate or rich colors of the 
foreign ware. There can be no question but that we have in 
this country every variety of clay necessary for the produc- 
tion of all kinds of pottery from earthen ware to porcelain. 
Indiana kaolin is claimed to be superior in composition and 
perfect whiteness to any European clay. Weare producing 
large quantities of common ware, which, although it re- 
quires skilled labor, does not enlist the artistic element. We 
would produce fine ware if the artistic ability which abund- 
antly exists in the country could be properly brought into 
play. 

But, as we have endeavored to point out above, a large 
percentage of that ability among the women who, by their 
inherent delicacy, natura] refinement of taste, and physical 
circumstances are far better suited to its exercise in ceramic 
art industry than are men, is being frittered away aimlessly 
and uselessly. Perhaps worse than this, for they are filling 
their homes with objects which falsely educate the eye and 
mind, and lead the rising generation to form its first stan- 
dard of taste upon vicious principles. At the same time 
they are neglecting the cultivation of a field which urgently 
needs laborers. Women who are competent to decorate pot- 
tery finely will find their services in ample demand, and their 
means of livelihood secure against chances of fortune. 
Whether the art be followed for this reason or as an amuse- 
ment only, itis refining and educating, and its influence is 
always beneficial, and this cannot be said of ‘‘ poticho- 
manie,” ‘‘ decalcomanie,” or ‘‘ keramics.”’ 

ot +O oe 
THE MANUFACTURE OF DAUBS. 

Art degraded to a trade, the Zribune calls it, but that is 
an insult to honest industry. It is because the daubs are 
made tobe sold for what they are not that the business of 
making and mounting imitation works of art is objection- 
able. The daubs, known to the trade as ‘‘ buckeyes,” are 
turned out by the thousand, some shops in this city being 
able to produce them at the rate of a hundred a day. About 
nine tenths of them are copies of landscapes. The “ artists ” 
need only so much skill as will enable them to handle a 
common paint brush or to manage a stencil plate. In many 
of the shops the most of the work is done by boys and girls 
earning from fifty cents to a dollar a day. The maturer 
workmen paint by the piece, getting from fifty cents to two 
dollars for each painting. 

They paint entirely by rule, using paints and canvas pre- 
pared by the manufacturers. The canvas costs about eight 
cents a square yard. Poor artists are employed by the day 

to touch up the pictures, which are varnished to hide their 
more glaring faults, and then flashingly mounted in imita- 
tion gilt frames. The entire cost of paintings and frames is 
about one fifth the cost of good frames; yet when new they 
appear very attractive to the inexperienced, especially when 
displayed under gas light in auction rooms, Placarded as 
choice collections of American and foreign artists, daubs, 
which can be bought of the manufacturers at the rate of $50 
a dozen, often sell for $20 or $30 a piece. 

The largest manufactory of such paintings in the city oc- 
cupies the whole of a three story building. The most of the 
pictures go out of the city. The owner said to the Tribune 
reporter: ‘‘I get orders from all parts of thecountry now, 
and can fill an order for a hundred pictures with a few 
hours’ notice.” The prices of this maker range from $80 to 
$100 a dozen, frames included, most of these pictures 
being 86x22 inches, a size convenient for the economical 
cutting of canvas. Ata rival] shop the prices ranged from 
$40 to $150a dozen. Another manufacturer of ‘‘ buckeyes ” 
of a smaller size sells them for $16 a dozen. 

The swindling devices adopted by dealers in these fraudu- 
lent pictures are those of mock auctioneers everywhere; 
and the manufacturers abet the swindle by signing their 
daubs with the names of popular painters ingeniously mis- 
spelled, or with initials wanting. It is a common trick of 
hawkers of these pictures to profess to be artists in distress 
and willing to leave valuable pictures as security for a small 
loan; or they are about to leave the city to fulfill a profitable 
engagement, and would be glad to sell at a great sacrifice to 
raise the money needed for the journey. A gentleman who 
took a painting as security for a loan of $80, the other day, 
discovered soon after that the regular price of the picture 


‘‘by the dozen ” was fifty cents a piece! 
- 0 


THE SCIENTIFIC APPLICATIONS OF PHOTOGRAPHY. 

In a recent article we briefly reviewed late progress in 
astronomical photography. In the present we propose to 
point out some of the latest and most curious applications of 


photography to scientific investigation, besides its special | 


adaptations to many useful purposes, many of which have 
been recently explained by M. Radau. 

With the magnificent panoramic views of sketches of land- 
scape which it is now possible to produce by photography 
every one is familiar. Apart from the value of these as 
works of art, they have practical applications to topograph- 
ical uses, to which reference will be made further on. 
curious feature of photographic representations of archwolo- 
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and 820 feet in winter. This was verified by noting the 

depth at which a white disk attached to a sounding line 
ceased to be visible. M. Forel reached the conclusion that 
the cause of the variation in the transparence was the pres- 
ence of organic matters in the water, which distributed them- 
selves differently in summer and winter. 

The study of the solar spectrum and other luminous spec- 
tra has been greatly advanced by the intervention of photo- | 
graphy, which has been the means of recognizing dark lines 
or spaces in the ultra violet region. the rays of which pro- 
duce scarcely any impression on the retina. A large num- 


the means of revealing facts hitherto unnoticed. For ex- 
ample, on a photograph of the Acropolis, at Athens, Baron 
Gros discovered, by the aid of a lens, a curious carving on 
one of the stones which formed part of the ruin.* The en-. 
graving represented a lion devouring a serpent, the design | 
evidently dating from an ancient Egyptian epoch. Another 
odd circumstance is that photography sometimes reveals 
things totally invisible to the eye. Inscriptions on ancient 
manuscripts have thus been brought to Jight. The ink, con-' 
taining peroxide of iron, had faded so that it was no longer 
visible, but it had affected the photogenic power of the sur- 
face, so that in the photographic print the characters once | ber of such lines have been thus determined by Rutherford, 
more appeared in their original blackness. Draper, and Mascart. Similarly Vogel has made some new 
Geodesy and military topography now find an important | discoveries with regard to the obscure rays in the red region. 
aid in photographic views. The picture being produced | He has found that it is sufficient to mix with collodion col- 
by lenses is made to conform to geometrical rules, and |oring matters which absorb the red rays to render it sensi- 
represents a central perspective much more exactly than | tive to the action of such rays, so that the special designa- 
could be produced by means of measuring instruments. A | tion of ‘chemical rays” applied to those of the violet and 
number of such photographs of a given locality, taken from | ultra violet region may be considered as obsolete, all the 
different stations, allow of the determination of both the | spectral colors being capable of affecting a photographic 
relative situation and the location of objects, and thus charts! plate properly prepared. 
may be accurately constructed without the necessity of mak-| Photography renders important aid in physical investiga- 
ing actual surveys. tions. Bunsen and Roscoe, by the aid of sensitized paper, 
It has been proposed in this way to map new regions, such | have measured the changing intensity of solar radiations. 
as the interior of Africa, photographs being taken of large | Dr. Stein has photographed zigzag lightning. The indented 
expanses of country from commanding eminences, thus | image of the manometric gas flame produced on the rotating 
avoiding a large amount of arduous personal labor. Military | mirror has been photographed. Instead of ordinary illumi- 
maps are not only now reproduced in large numbers by pho- ; nating gas cyanogen is now employed, on account of the 
tography, but they are supplemented by numerous views of | superior photogenic power of the flame. The rapid oscilla- 


| be determined by comparison. 


| with a scale of shades determined in advance. 


A! 


the district plotted, so that an army in strange territory is 
thus afforded minute information, not only of the general 
physical characteristics of the region, but of its minute 
peculiarities. 

There is probably no more important application of pho- 
tography to scientific uses than as an auxiliary to meteoro- 
1ogical work. Photographic registering apparatus operating 
automatically produces curves, which show by simple in- 
spection all the phenomena incident to climate. If, for ex- 
ample, it is necessary to register the indications of a barom- 
eter or thermometer, a clockwork movement unwinds in 
rear of the instrument, which is suitably illuminated, a 
band of sensitized paper, on which the varying heights of 
the mercury are recorded. 

Atmospheric pressure is registered in this way by the aid 
of an ordinary barometer, suspended so that the shadow of 
the mercury meniscus and the divisions of a scale traced on 
the tube are projected simultaneously on the sensitized leaf. 
To record the movements of a thermometer the beam of light 
is caused to pass, not through the vacant space above the 
mercury, but through a small air bubble introduced in the 
mercurial column, and which thus serves as an index. The 
addition of a wet bufb thermometer allows of the production 
of two thermometric curves, which separate as the air be- 
comes drier, or approach when more moisture is present. 
The relative humidity of the atmosphere may also be regis- 
tered by means of a hair hygrometer, the needle of which 
travels across the slit through which the beam of light 
passes. : 

In order to record the fluctuations of terrestrial magnetism, 
movable magnetized bars are used, each having attached to 
it a small mirror which, when at rest, forms the prolonga- 
tion of a fixed mirror. The beams of light which the two 
mirrors reflect through a slit describe on the sensitized paper 
a black spot, which becomes a line as the paper moves. The 
least oscillation of the bars causes the separation from this 
line of the trace produced by the movable mirror, and in 
this way all the movements of the magnetized bar are regis- 
tered. It will easily be understood how arrangements anal- 
ogous to the above will allow of an exact representation of 
all the physical or physiological phenomena which are man- 
ifested by visible movements. M. Stein, for example, pro- 
poses thus to record the level of tides, now commonly 
marked by a pencil fixed to a vertical rod attached to a float. 
M. Neumeyer, of Berlin, has constructed an ingenious ap- 
paratus for studying submarine currents and determining 
the temperature of the sea bottom. A copper cylindrical 
box, which is attached to the sounding line, contains a ther- 
mometer and a magnetic needle, which are illuminated by 
Geissler tubes filled with rarefied nitrogen, through which 
electric sparks are passed. This light suffices to mark in less 
than three minutes, on sensitized paper, the image of a mer- 
cury column and the position of the magnetized needle. A 
sort of vane or rudder attached to the box serves to maintain 
the ‘‘ lubber’s point” of the compass in the direction of the 
current. 

Dr. Forel has adopted the same means of investigation to 
the examination of the causes which produce periodical va- 
riations in the transparency of the water of Lake Leman. 
This water is more transparent in winter than in summer, 
and in order to determine the extent of this variation, it be- 
came necessary to obtain precise numerical data. One me- 
thod used consisted in placing at the bottom of the lake a 
box, in which was adjusted under glass a sheet of sensitized 
paper. This was left for two days exposed to the solar rays 
which passed through the water. Half of the paper was 
covered by a screen, so that the degree of coloration could 
On removing the sheet the 
color was fixed by hypo solution, and it was then compared 
In this way 
it was found, for example, that in February, at the depth of 
160 feet, a coloration represented by 20 was obtained, while 
during July no effect was visible at the same depth. The 


tions of tense cords and the beatings of the human pulse 
have also been photographed. The applications of photo- 
graphy to medical studies are numerous and valuable. 
Without mentioning the faithful reproduction of anatomical 
preparations, which is facilitated by the injection of colored 
liquids, it is possible to send the investigating ray into the 
depths of the living body. To the ophthalmoscope, which 
reveals the inner eye, the laryngoscope, which shows the in- 
terior of the throat, the otoscope, which explores the ear, 
may be added the sensitized plate on which the image of 
the impaired organs may be fixed. By the aid of photo- 
micrography, images of microscopic objects, the rapid alter- 
ation in which fatigues and baffles the eye, may be perma- 
nently caught. Dr. Duchenne, of Boulogne, has made a 
complete series of photographs of muscles under the influ- 
ence of various passions (the electric current being used to 
produce the necessary contractions), which have been of 
great assistance to Mr. Darwin in his study of the expression 
of emotions in man and brutes. 

Perhaps most curious of all the applications of photo- 
graphy is its possible adaptation to the discovery of disease. 
Vogel mentions a case where the face of a sitter appeared in 
the portrait covered with spots, although none were visible 
on the skin. On the day following that on which the pic- 
ture was taken, an eruption did appear, and the person 
afterwards died of varioloid. The feeble yellow of the incip- 
ient pustules had evidently affected the sensitized surface, 
and the disease had shown itself to the camera before it had 
been recognized by the doctors. Lastly, we may mention 
Dr. Ordtmann’s suggestion of the value of collections of 

) family photographs in the study of anthropology. He has 
already begun the collection of large numbers of portraits, 
and from these he proposes to investigate what modifications 
selection may exercise on the hereditary transmission of per- 
sonal characteristics. 


a 
Torpedo Inventions Wanted Abroad. 


Inventors will do well to remember that now is the time 
to bring out military inventions, and especially devices re- 
lating to torpedoes and torpedo defense. The Russo-Turkish 
war afforded very little opportunity for the testing of the 
efficacy of torpedoes in actual combat, though the blocking 
of the Russian harbors on the Black Sea by their agency 
against the Turkish fleet added some new proof of their 
value as a means of keeping off an enemy. The difficulty 
between Russia and England is, however, so far from ad- 
justment that both powers are busily arming. Recent intel- 
ligence reports the Russians as building 100 new torpedo 
boats, and that the English are giving out large contracts for 
the same kind of craft and for immense numbers of torpedo 
sinkers. Inventors who have ideas on the subject should 
now get them into practical form, and after obtaining the 
necessary protection take steps to lay them before the Eng- 
lish or Russian authorities. The English government re- 
ceives and examines inventions of this kind, on their being 
submitted to the Admiralty. 

0 

Work is being pushed upon the Gilbert Elevated Rail- 
road, in this city, with great vigor, and the cars are to run 
next month. The iron work is covered with a soft drab 
color quite agreeable to the eye, and in good contrast to the 
dark somber colors often used upon iron bridges, etc. The 
contract for supplying paints for the Gilbert road has been 
awarded to the H. W. Johns Manufacturing Company, and 
is said to be the largest contract ever made for any single 
structure in this country. 

———<-+-8 oe 

Many alloys of tin and other metals, which are rendered 

| harder by additions of antimony, copper, etc., do not, when 
struck, emit a clear sound. M. Lilliman, says Les Mondes, 
finds that this may be remedied by dipping the metal for 
|about a minute in a bath of paraffin or oil heated to a tem- 
perature of 122° Fah. This operation is said to augment the 


gical objects is that the careful study of the picture is often | limit of obscurity was thus found to be 160 feet in summer hardness of the alloy. 
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IMPROVED LATHE OHUCES. 

We illustrate herewith two improved lathe chucks of sim- 
ple design, and constructed of strong and durable material. 
The chuck represented in Fig. 1 is made essentially similar 
to the new centering device which we illustrated last week. 
That is, the jaws move radially in one portion of the device, 
while recesses on their under sides engage with a scroll on 
the face of another and rear portion, so that when the latter 
is turned by a lever the jaws are caused to move toward or 
from the center. The jaws are of wrought iron or hardened 
steel, depending upon the size of the chuck, and the scroll 
is of forged wrought iron. Fig. 2 is an im- 
proved geared scroll chuck, in wh.ch the 
scroll is rotated by a pinion which engages 
with a gear on the rear face of the scroll 
plate. 

The end of the pinion shaft is squared 
and protrudes, as shown, so as to be turned 
by a key. The pinion is of forged steel, 
the jaws of steel, and the remainder of 
wrought iron. 

The workmanship of these chucks is accu 
rate and good, their material of the best, and 
their price moderate. They are in all re- 
spects excellent and efficient devices, and may 
be commended to machinists generally. For 
further particulars address the manufacturer, 
Mr. A F. Cushman, Hartford, Conn. 

—_——_=- oe 
Snake Cannibalism. 

A contributor to the SCLENTIFIC AMERICAN, 
in an article which appeared in the issue of 
March 16, 1878, descriptive of the habits of 
snakes, expressed the opinion that there were 
no ophtophagi, or snake-eating snakes, in this 
country. 

We have received several communications 
in which the writers cite incidents coming 
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Locomotives. 

Mr, Price Williams lately gave some interesting data as 
to the pewer, performances, and consumption of coals of all 
the locomotives combined within the United Kingdom, and 
as' an illustration of the extraordinary development of 
power, remarked that whereas originally it was only at- 
tempted to ascend the very slightest incline, the goods en- 
gines used on the Great Northern Railway had now sufficient 
power to just move up a gradient of 1 in 14; and these en- 
gines, when traveling at 80 miles an hour, developed 600 
horse power. The number of locomotives in the United 
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upon two independent trucks or ‘‘ bogies,” having the rp. 
quisite flexibility, has failed to find favor, principally bg. 
cause of the strong and heavy framing necessary to 
the weight of the middle portion of the car, and also be. 
cause each end truck may, in one sense, be regarded as ip 
itself a vehicle with parallel axles, but with a short whe 
base, and therefore having no advantage over the shortcary, 
commonly used. : 
Our illustrations give a view of a royal saloon carriage on 
the Southwestern Railway, England, the plan of the axle | 
frames showing the application of what is known as Clem. 
inson’s flexible wheel base system, a mode of | 
construction invented by Mr. James Clemip. 
son, of Westminster. This is an ingenioy 
attefapt to combine the advantages of long 
carriages with the facility of rounding curve 
possessed by short ones, and certainly has the 
appearance of possessing one very essential 
quality, that of lightness. It is well under. 
stood that the proportion of dead weight ty _ 
carrying capacity is diminished by increasing 
the length of the cars, and Mr. Cleminson hey _ 
endeavored to make the most of this by ad. 


hering to a central pair of wheels instead of | 


adopting the heavier framing required in 


their absence. The London Engineer, trom 
which we obtain the following particulars 


CUSHMAN’S IMPROVED CHUCKS. 


under their observation, which seem to prove the contrary. | Kingdom were estimated by Mr. Williams at 12,994. They 

One correspondent, H., of Poughkeepsie, N. Y., writes:| drew annually 205,600,000 tons weight of goods, 309,000,000 
‘¢ While rambling through the woods near Dedham, Mass., | tons weight of carriages, and 530,000,000 passengers. The 
one afternoon, some years ago, I suddenly came upon a large | coal consumed he estimated at the enormous amount of 
black snake in the act of swallowing a garter snake of about | 1,204,206 tons for passenger traffic, 1,924,000 tons for goods 


half its own size. 
one half the length of his prey, head first, and was so com- 
pletely gorged as to be incapable of moving. A few blows 


He had succeeded in getting down nearly | traffic, forming a total of 8,128,206 tons. 


EE 
ENGLISH CAR TRUCKS AND AXLES. 


from a stout stick dispatched him, and the garter snake was| Notwithstanding the successful introduction of many 
withdrawn from his interior dead. The black snake meas-| American improvements on European railroads, the prob- 


ured 4 feet 8 inches fn length.” 


lem of constructing long cars adapted to sharp curves has 


Mr. F. N. Parker, of Newberry, 8. C., also observes:| apparently been a baffling one to English railroad engi- 
‘We hav@ here a black and white snake we call the king | neers. 


snake, which will leave any other kind of food to eat a snake. 


Cars of the “‘ palace ” type have, within the past few years, 


There was one brought in town a few days ago with a much | been gradually growing in favor abroad, and their advan- 
larger snake than itself hanging from its mouth half | tages have at length, after a hard struggle, become properly 


swallowed. 


appreciated; but still the simple plan of supporting the cars 


speaks highly of this system, and mentions, 
number of roads on which it has been intro. 
duced. The means of passing round the 
sharpest curves with the axles always normal 
and radial thereto, whatever its radius, are 
secured by so attaching the axles to the car. 
riages and to each other as to permit them to 
adapt themselves automatically and with truth 
to the varying conformations of a railroad. 
This is effected as follows: The axles, with 
their axle boxes, guards, and springs, H, 
are mounted in frames, B C D, Figs. 1 and 2, separate 
from the main under frame, E. The end frames, B and D, 
have central pivots around which they swivel freely, while 
the middle frame, C, is at liberty to slide transversely to the 
main under frame, E, through a range equal to the versed 
sine, L M, of an arc, NL O, the chord of which equals the 
wheel base, N M O (see Fig. 3), and finally the frames are 
connected to each other by the articulated radiating gear, | 
and K. The action of the combination is simply thus: 
When a vehicle enters a curve, the middle axle and frame, 
C, move transversely through the versed sine of the wheel 
base arc, and, in doing so, cause the end axles and frames, 
B and D, to swivel around their pivots, H, so that all the 
axles assume positions of radii of the curve. The Hnginer 
states that for a very long carriage, say 80 feet, eight wheels 
would be employed, with a modification of the arrangement 
illustrated. 
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' THE GATLING GUN ALOFT. 
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ing 850 cartridges, set in rows; this is so arranged as to be| each body is taken as seventy-four pounds. 
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The aggregate 


In the old days of yard arm to yard arm naval conflicts, it | the feeder, by dropping the cartridges in succession into the | weight of all mankind to date must accordingly be 4,212 
was always customary to station good marksmen in the tops, | carrier, from which they are shifted by lock action into the | million tons, or a little more than the weight of a cubic mile 


their duty being to pick off the enemy’s officers and disable | gun barrels, successively brought round with each revolu-| of sea water. 
Other men stationed aloft | tion of the cylinder. 


the crews of the spar deck guns. 


Since the human body, with the lungs not 


The caliber of the gun barrels is 0-45 | inflated, is a trifle heavier than sea water, our calculator as- 


were provided with hand grenades, small explosive shells, | inch; they can be charged and fired with great rapidity, dis-| sumes that his estimated 4,212 million tons of humanity 


which they threw upon the deck of the hostile vessel. 
light mitrailleuse now used on men-of-war is a far more 
formidable means of offense than either single rifles or gren- 
ades, and, in fact, it renders impossible the working of ex- 


lets which it projects. 


main top of a British man-of-war, a significant example of | that space. 


The | charging five or six shots in a second. 


—— 4 6 
A Cubic Mile of Humanity, 


would fill the same space as 4,205 million tons of sea water, 
or precisely one cubic mile. 
Taking the same figures and exercising the same freedom 


A fanciful genius suggests that it is now time to celebrate | in striking averages, the mathematically inclined may de- 
posed guns on any craft within the range of the hail of bul-| the completion of the first cubic mile of humanity, and gives | duce any number of amusing results, For instance, assum- 
| a calculation to show that the bodies of all mankind, from | ing the average length of humanity to be a little under four 

Our engraving, from the London Illustrated News, repre-|the first Adam down to the Adams just born, if closely | feet, the bodies of all mankind, living and dead, placed end 
sents an American Gatling gun as arranged for use in the} packed without diminution of volume, would exactly fill| to end, would just make a bridge from the earth to the sun! 


Here are his figures, which our young mathe- 


the avidity with whigh foreign nations adopt the inventions | maticians who have nothing else to do may verify if they can. 


which originate on this side of the Atlantic, especially when 
the same are of superior value for war purposes. 


The gun, | inhabited about 6,000 years, or 170 generations. 


According to the orthodox chronology the world has been 
Its present 


—————————»-+-0-____—- 
Hair Hygrometer. 

In a new hair hygrometer, by Dr. Koppe, of Zurich, the 

hair, protected by a sheet metal frame, is stretched by a 


as here depicted, consists of a number of gun barrels, which | population is about fifteen hundred millions; but this density | small German silver spring, which can bear 1% grain. In 
may be as many as ten, fixed around a main shaft, which is| of population must have been slowly reached, since all are| adjustment, a cloth covered frame, after being moistened 
also combined with a grooved “carrier,” to hold the cart-| descended from an original pair. Consequently he takes| with water, is pushed into the back wall of the apparatus. 
ridges, dropped into it one by one; and with a cylinder, in| half the number of the present seven hundred and fifty mil-| In less than a minute the pointer rises to 100; or it can be 
which are cut slots for as many gun locks as there are bar-| lions, as the average population of the world from the be-| exactly brought to 100 by turning with a watch key the shaft 
rels to be fired. The whole of the above apparatus is raised | ginning until now, making the aggregate of human bodies | to which the end of the hair is attached. If the moist frame 


or lowered, or moved to the right or left, by working a han-| during the 170 generations, 127,500 millions. 


Since many | be now withdrawn, the apparatus soon shows the moisture 


die at the side. There is a drum fixed on the top, contain | die in infancy, and half are women, the average weight of | of the surrounding air. 
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Communications. 


Rapid Locomotive Building. 
To the Hedttor of the Sctentsfic American : 

In your issue of the 28d ult. you invite a communication 
from some one interested in the fast engine building at this 
place. AsI was one of the workmen I will endeavor to 
give you the facts. As to the time given by the papers, 3 
hours, itis correct. Our master mechanic, 8. H. Edgerly, 
through the daily papers invited all railroad men and others 
to come to the shop the evening before and inspect the work, 
which a great many did, and in the morning over 200 
strangers were in the shop to see uscommence. Most of 
them remained till the finish, and they can vouch for the 
time. 

Our system of doing work in this shop I think is not sur- 
passed in the world, as every hole in the boiler is not only 
drilled, but tapped at the same time by a tap with a drill 
point before the sheet is rolled or flanged, and every hole in 
the frame, cylinders, boxes, and in fact everything, is drilled 
and reamed by machine work before the parts come to the 
erection shop. So we have nothing to do but drive the 
bolts. D. ZA 

Jackson, Mich. 

$$$ =-+-@-)-— -_______—_- 
Cerroded Cannon Primers, 
To the Editor of the Scientific American : 

A box of corroded cannon primers was lately sent from 
the U. 8. Arsenal, at West Troy, for examination. The 
corrosion presented a white powdery appearance, dotted in 
avery few places with green. On examining the cross- 
section, the metal was found to have altered in color in 
those portions corresponding to the white coating; the sheet 
brass, of which the primer cases were made, in such spots 
taking a deep copper color. That this change in the metal 
began on the interior was evident from some sections giving 
two distinct layers, with the unaltered brass on the outside. 
The white coating gave the usual reactions for oxide of 
zinc, while the green spots (very few in number) proved to 
be basic carbonate of copper. The primers having been 
stored since the war in an exceedingly damp building, the 
basic carbonate of copper is easily accounted for; and in 
all probability the white incrustation takes its origin from 
the action of the niter in the gunpowder (aided by moisture) 
upon the zinc in the brass, niter being a powerful oxidizer. 
This is rendered more probable by the fact that the powder 
is badly caked under those areas most corroded. The zinc 
being thus removed from the alloy, the metal necessarily 
becomes too brittle to allow of the primers being used. 

Troy, N. Y. WILuiaM P. Mason. 
4-9) —__________- 

A Question for Locomotive Experts. 
To the Editor of the Scientific American : 

Referring to my question in your columns of the 9th, and to 
Mr. Holmes’ answer in your issue of the 30th inst., of course 
we all know that by reducing the piston area one half and 
doubling the length of the cranks of-a locomotive, we do 
not gain or lose in power theoretically. 

The question involves simply the durability and efficiency 
of the machinery. Our present large pistons impose a stress 
of 16 to 20 tons upon each crank pin at each alternate im- 
pulse of the pistons, and a proportionate stress upon the 
main bearings and guides. Now the question is, would it 
not be better practice to reduce this stress just one half, pro- 
vided it could be done, as indicated in your issue of the 9th 
inst.? Would not this change increase the efficiency and 
durability of locomotives? 

Mr. Holmes should have taken one half of the area in- 
stead of one half the diameter in his figuring (this was an 
oversight probably); by doubling the result, however, we 
have the correct answer. F. G. WoopwaARD. 

Worcester, March 81, 1878. 


A Bemarkable Galvanic Battery. 

Atarecent meeting of the Society of Telegraph Engi- 
neers, London, Dr. Burns’ pneumatic battery was exhibited. 
This remarkable battery, as described in Engineering, is a 
peculiar form of the ordinary bichromate of potash cell. The 
negative pole is a zinc plate; but the positive pole instead of 
being a carbon plate is, in this form, a compound metallic 
plate formed by coating a copper plate with lead and facing 
one side with a plate of platinum. A section across such a 
plate would, therefore, pass through lead, copper, lead, and 
platinum in succession. The backing of copper to the pla- 
tinum plate diminishes the resistance of the positive pole, 
while the lead protects the copper and solder from the acid 
solution. This is made by adding 12 ounces of bichromate 
of potash and 1 pint of sulphuric acid to 5 pints of water. 
The peculiarity of the cell, however, consists in an arrange- 
ment by which air can be pumped into the liquid. This is 
effected by having a perforated tube running along the bot- 
tom of each cell, and a hand syringe or bellows in connection 
with it, so that air forced into the tube escapes through the 
perforations into the liquid. This circulation of air gives 
rise to an extraordinary strength of current in the circuit of 
the cell, and to an equally extraordinary development of heat 
within the cell. Tenof the cells exhibited heated a stout pla- 
tinum wire, 30 inches long and No. 14 B. W. G., to a glowing 
heaton pumping. The heating took place gradually as the 
pumping went on, and the wire cooled again to its dark state 
when pumping was left off. Some idea will be formed of the 
great heating power here displayed, when it is remembered 
that it takes 70 or 80 Grove’s elements to heat a similar length 


of No. 18 or 24B. W. G. platinum wire. The battery was, in| 


consequence of its heating effect, introduced by Dr. Burns 
for the actual cautery, and an important operation has re- 
cently been successfully performed in London by its means. 

The same 10 cell battery even yielded a small but beautifully 
brilliant electric light with two carbon points. The electro- 
motive force of each cell is about 1°7 volts, and the internal 
resistance, according to Mr. Preece, is by the ordinary in- 
struments immeasurably small. 

Why the pumping of air into the cell should increase its 
current strength so much, is a problem not yet decided. In 
order to determine whether it was due to some chemical ac- 
tion of the air, or to its merely mechanical action, Mr. Ladd 
pumped air, oxygen, and hydrogen one after another into 
the cell, but no difference was observable in the action of 
the cell It was all the same which gas was pumped in; and 
hence he concluded that the effect was due to a mechanical 
cause. Sicce either an increase of electro-motive force or a 
diminution of resistance will produce an increase of current 
strength, Mr. Preece measured its electro-motive force when 
quiescent and also on pumping; but no difference could be 
detected. He then attempted to treat its resistance in the 
same way, but failed to obtain a measure of it by ordinary 
means, it being so small. It was the opinion of Dr. Burns 
that the effect was due to a depolarizing influence of the air 
on the plates of the cell, but Mr. Preece’s experiments 
veto that explanation. A notable point about the cell is the 
high temperature developed in it by the pumping; it being 
impossible, after a time, to handle the cell because of its hot- 
ness. The explanation offered by Mr. Preece is that this 
heating of the cell reduces its internal resistance; but may it 
not rather be that the heating itself is due to the abnormal 
chemical action going on in the cell, and necessary to pro- 
duce the powerful current? 

Professor Adams suggested that it might be due to a cir- 
culation of the liquid, promoted by the air, so that fresh acid 
came into contact with the zinc plate. This would have the 
double effect of increasing the chemical action and diminish- 
ing the resistance. Mr. Preece argued against this explana- 
tion, that if it were due to fresh acid it would be an instan- 
taneous effect, whereas we had seen the heating of the pla- 
tinum wire, ¢. ¢., the rise of current strength, keep pace 
with the pumping. 

Mr. Ladd was inclined to attribute the effect principally 
to the positive pole of the cell, and the diminished resistance 
it offered; and Mr. H. Edmunds, Jr. (who exhibited the bat- 
tery on behalf of Dr. Burns), saidthat Dr. Burns also referred 
a great deal of the efficacy of the cell to the positive pole. 
He mentioned that Dr. Burns had obtained remarkable re- 
sults by using dilute sulphuric acid as the exciting solution, 
and dispensing with an air pump, but retaining the com- 


pound plate. 
ee 


Wheat Analysis. 

The following is an analysis by Boussingault, the cele- 
brated French chemist, on the ashes of wheat. Fifteen hun- 
dred pounds of wheat having been reduced to ashes, and 
subsequently weighed, there was found to be thirty-three 
pounds of ashes, which on analysis yielded the following 
substances: 


lbs. 

Phosphoric acid... .. 2.026. cc ccececceccecees 15-51 
Sulphuric acid....... ccc eevee: wee eceecevece 0:33 
Chlorine............ KOS. EES: eA Giews oe eee trace 
MING: eave wie! Sais de Saw as te ree eax 0°95 
MAGNCSIA co sce s chen dedi vad ease esesSndaeoes 5:25 
POtaSh ii 4 sieeve tases Dae Swed doce eteaebiere 9°78 
SOG 2.6 idiewlsGe cece ssawe! Sesaloes Pes eae au trace 
BiliCheca cv acca duuus neues Ce Te eT eee 0°44 
Moisture and loss.......... sere eaten aen ante 0°79 

DOtal, ses wine esawistwe eras beth cewit 83:00 


There is no better way to test whest than to grind it into 
flour, and turn this fiour into bread. An analysis, therefore, 
of good sound bread will doubtless prove interesting: 


WRIER® sev ect tee Gee haar anin, 82°5 
Gluten and nitrogenous substances........... 8°8 
Modified starch, sugar, gum, etc............. 57°6 
Mineral Salta s.ic 5c i disns os vanes eee eden scws 171 

DOUBL: 6ie-c60.46 sien werw hades Gohens tees 100-0 


The small proportion of mineral constituents in this analy- 
sis is due to the absence of bran in the flour with which the 
bread examined was made. The nutritive properties of bran 
are little understood by the general public. We know that 
gluten is the chief constituent of nourishing bread, and also 
that mineral matter is necessary to our system; and we find 
too often that bran is richer in both gluten and mineral con 
stituents than flour itself, as shown by the following 
analysis: 


Wheaten flour. Bran. 

Gluten....... Seeks sewebta boats au 11°46 18°80 
Btarch. 224574 .ceaGessee sew eees : 73°52 58°20 
OW ids auseceicesesds ieee ees 0:00 2°50 
WO0dy Q06F  iiwicessqavesvades 068 11°50 
Mineral matters..............0-00. 0°84 6°14 
W ater oss eehcdoset disawas ce dees 13°50 12°86 
POLIS. Siiin tei ta bw olaeded- Ss 100°00 100°00 


Of course this is caused by defective grinding, the larger 
part of the gluten escaping in the bran, the very thing that 
should be guarded against—the presence of 11°50 of woody 
fiber is certainly much against its being retained in wheaten 
flour for the purpose of bread making, and it is a matter of 
congratulation not only to the consumer, but miller as well, 
that means have been devised for separating the greater part 
of this woody fiber from bran, and thus rendering the latter 
better available for more general use. The mineral con- 
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stituents in which flour is so poor and bran so rich are pre- 
cisely those which it is essential we should absorb, inasmuch 
as we find them present in the human body. It is therefore 
necessary, in order to make good nutritious flour, that onlv 
the woody fiber, or outer bran, should be removed from the 
berry in the process of grinding, so as to retain all the nutri- 
tive constituents of the grain. This woody fiber is the chief 
cause of the sudden blunting or glazing of the millstones, 
and the process which will entirely remove or loosen it, by 
decortication or any other means, is a desideratum in milling 
at the present time and would make a fortune for the in. 
ventor. 
0 
CoaleDust Explosions. 

We have on several occasions chronicled in the ScrEXx TIFTC 
AMERICAN accounts of the burning ‘of lumber-working 
factories, by the ignition and, as it were, sudden explosion 
of fine particles of wood floating in the apartments or flues 
of such establishments; also the burning of flour mills by 
the ignition and explosion of fine flour floating in the cham- 
bers or passages of such mills. Mr. W. Galloway, an English 
writer, gives the following in relation to coal-dust explosions. 

Some facts have been brought forward which prove that, 
in certain cases, coal-dust has been ignited under the influ- 
ence of an incandescent furnace, or, simply, by alamp; but 
the effects have been of an unimportant nature. There 
have been several instances in which sudden inflammation, 
or even true explosion, has been produced by emptying a 
basketful of very dry coal-dust near a fire of live coal like 
that of a steam boiler; and likewise, when a handful of 
coal-dust has been thrown into the fire, not only combustion, 
but instant conflagration, has taken place. We believe that 
this circumstance is not conclusive, and that it is more 
intimately connected with the ordinary conditions of com- 
bustion. 

At the meetings of January 2 and February 6, 1875, M. 
Baretta stated several instances of the inflammation of coal- 
dust without a shot, and without the presence of fire damp. 
No trace of fire damp had ever been observed during the 
twenty-two years in which workings had been carried on 
in the great seam of No. 1 Pit, Montmartre. Two accidents 
happened there in different places in 1869, in consequence 
of the inflammation of coal-dust. The temperature of these 
two places was not more than 64°4° Fah. (18° Cent.); they 
were very dry, and had been cut through coal reduced to a 
state resembling priming-powder—one was in the ninth, 
the other in the tenth slice. The lagging, or garniture, of 
the timbering consisted of closely joined planks, with their 
joints carefully stuffed with hay, being similar in this re- 
spect to that of many of the other places. A thick.smoke, 
due to the particles of dust suspended in the air, filled the 
working place while the hewers were at work, and long 
afterwards; it had a disagreeable smell, and produced a 
very distressing dryness in the throat, so that the hewers 
could hardly work for ten minutes at a time, and then they 
were obliged to come out to breathe the pure air at the 
entrance of their stall, in the haulage level, where there was 
a strong air-current. Naked lights were used at a distance 
of 8 or 4 feet (1m. to 1°50m.) from the face. A sudden fall 
of small coal took place at the face where the hewers were 
at work; it was not of much consequence in itself, but suffi- 
cient to cause an eddy in the air of the stall. The coal-dust 
took fire at the lamps, produced a slight detonation, and the 
conflagration extended to a distance of 7 or 8 yards (7 or 8 
meters), with a red flame. The hewers were slightly burnt 
about the arms, and had the hair of their heads and beards 
singed. 

The circumstances were identical in the two cases. 

Again, in 1871, at the same pit, on the surface, coal-dust 
was kindled by contact with a fire grate at a distance of 13 
feet 114 inch (4 meters) from a sieve on which a basket of 
coal was being emptied. A sorter was slightly burned 
about the hands and body. 

Another explosion occurred under the coal-tips on the 
surface at Montmartre pit in October, 1874. A tub, or 
tram, full of very small coal was being overturned on the 
screen while a light current of air carried away the dust, 
which took fire at a small fire grate at a distance 5 feet 
(1:50m.) from the foot of the screen; an explosion followed, 
and the red flame burnt a sorter so severely about the hands 
as to incapacitate him from work for eight days. This man 
was standing about a yard (1 meter) further from the screen 
than the fire grate, and in the direction towards which the 
wind was blowing. A wagoner who was standing 7}¢ feet 
(2°50m.) still further off, in the same direction, had his hair 
slightly singed. 

We could not here recount all the discussions that have 
taken place at the monthly meetings about these different 
communications, but we shall quote the two following 
opinions as a kind of summary of them: 

M. Gonthier holds the opinion that all the facts conceming 
the explosion, or rather, sudden combustion of coal-dust, 
that have been related for some time past, far from support- 
ing the opinion that coal-dust greatly aggravates an explo- 
sion of fire damp, and propagates it to a distance, tends 
rather to demonstrate the contrary proposition, since the 
whole of such explosions have been of a very feeble nature. 
He admits, certainly, that coal-dust suspended in the air, or 
deposited on the walls, will, in taking fire, augment the 
intensity of an explosion of fire damp to a certain extent. 
and even transmit the flame of one reservoir of fire damp to 
another situated at a short distance off; but all the facts 
brought forward show that coaldust cannot produce a 
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severe explosion in a district in which there is no fire damp. 
The burns which workmen sustain from the combustion of 
coa!l-dust are also less serious than those of a true fire damp 
2xplosion 

M. Pinel thinks that the intensity of an explosion of coal- 
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counterpoise, will sensibly tend downward, notwithstanding 
the resistance produced by the buoyancy of the mercury. 
The conditions of the experiment, however, demonstrate 
that gravitation has nothing to do with it, and that it is 
merely due to the law of attraction of electric currents. 


just suspended in air varies according to the intensity of ; These conditions are that the wire must be placed in an east 
the source of heat.that ignites it. If it is originated by a | and west direction, and that the current is sent in the same 
lamp, as in the case cited by M. Baretta, the flame does not | direction. According to Barlow’s theory, electric currents 
extend far; if by a shot, it may be drawn out to 18 yards travel in the earth’s crust from east to west, and are the true 
‘12 meters), as was the case at the Béraudiére mine, or to 88 cause of the direction of the compass needle, which, accord- 
yards (85 meters), as at Campagnac; if by an explosion of ing to the law discovered by Oersted, places itself always at 
fire damp, the source of heat being more active and of greater right angles to electric currents, while magnetic declination 
magnitude, the deflagration of the coal-dust is much more and variation are due to the direction and changes of these 
sonsiderable, and might become imposing. It is not, there- | currents. Ampere discovered that currents passing in the 
fore, fair to conclude, from the small importance of an “same direction attract one another, and therefore that the 
explosion of coal-dust initiated by a lamp or a shot, that in subterraneous earth currents exert an attractive effect on 
an event of the same kind, initiated by an explosion of fire all conductors through which electric currents pass from 


damp, the coal-dust would still play an unimportant part. ‘east to west; hence the conducting wire goes down, while 
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EXPERIMENTS OF THE COMMITTEE. 


At the monthly meeting of February 8d, 1872, a commit- 
tee was appointed to study the three following hypotheses: 

(1) Coal-dust alone, even in the absence of inflammable gas, 
is susceptible of producing an explosion under the influence 
of any source of heat whatever 

(2) Coal-dust alone is not susceptible of producing an ex- 
plosion, but it ignites under the influence of the heat set 
free by an explosion of fire damp, and serves only to propa- 
gate the explosion by carrying the flame to other reservoirs 
of gas. 

(8) The influence of coal dust is ns?, or nearly so. 

The work of the committee consisted, therefore, in mak- 
ing direct experiments to ascertain whether coal-dust is in- 
flammable, and under what conditions; whether ignited 
coal-dust can propagate inflammation in a gallery charged 
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the electric action is added to the gravitation which was 
balanced by the counterpoise. But Ampére also discovered 
that electric currents running in opposite direetions repel : 
one another; ergo, when the electric current is passed through 
the suspended conducting wire from west to east, it must be 
repelled and driven upward against gravitation, and this de- 
duction is fully verified by experiment, as in this case. The 
counterpoise goes down, and the balance may be made to 
oscillate by alternately reversing the currents; which proves 
that the theory based on the laws discovered by Barlow, 
Oersted, and Ampére, offers a correct explanation, without 
recourse to the novel hypothesis that electricity has weight. 
a+ o>- a ________——_- 
IMPRUVED BALE TIE. 

Our engraving represents a new bale tie for cotton or hay 
bales, which may be easily applied, and which dispenses 
with the use of buckles. One end of the band is bent at 


with coal-dust, and under what conditions. : 
Although the experiments of the committee were not com-. Pepe abe les 40:f rma S Nook a) Wat engages the bale cow 


pleted, and did not lead to very conclusive results, we be-— ering one ne pend : fastened around the: Dale: : Peay 
Tieve that the manner in which they were conducted, and the | shaped piece of iron, that is riveted to the opposite end of 


results obtained, ought to be indicated. 

It was agreed that the first experiments be made without 
gas, and those afterward with a larger or smaller propor- 
tion. 

The Saint-Etienne Colliery Company placed a piece of 
ground at the disposal of the committee, and caused an | 
artificial gallery, about 88 feet (10 meters) long, to be con- 
structed along the side of a wall. This gallery was formed 
of beams of sawn timber, 61% feet (2 meters) long, placed | 
with one end against the wall and the other against the 
ground, so as to form a right-angled triangle with sides of | 
4 feet 7 inches to 4 feet 11 inches (1:40m. to 1-50m.); sufficient 
stability was given to the whole structure by piling sods on - 
top of the beams. A movable panel was reserved in the 
middle of the length, of such a kind that, when it was in 
position, the whole formed one gallery, 88 feet long, whereas, 
when it was removed, two galleries, each 13 feet (4 meters) 
long, were obtained. A ventilator was connected with the 
end of the first gallery, in which a bed of fine coal-dust, 114 
to 2 inches (4 to 5 centimeters) thick, was laid down. It was 
intended to ignite this dust by means of the detonation of a 
cartridge containing 134 oz. (50 grammes) of powder. The 
cartridges were made with paper or with lead, as was neces- 
sary; in the latter case a small piece of lead pipe was em- 
ployed, having a diameter of 3 inch (0-02m.); and after the 
powder and fuse were introduced, its two ends were flat- 
tened. In this manner an explosion was obtained. 

The following series of experiments were made on the 
29th of February, 1872: 

First Experiment.—A leaden cartridge placed in the sec- 
ond gallery, which did not contain coal-dust, produced a 
small explosion, accompanied with a clear white flash, ex- 
actly like that which bursts from the barrel of a gun and 
disappears immediately. 

Second Experiment.—A similar cartridge was placed in 
the first gallery at a distance of 614 feet (2 meters) from the 
open end, which was closed with a wooden door. The 
match was ignited, the ventilator set in motion, and fine 
coal-dust was thrown upon its blades. At the moment of 
explosion the door was overturned, and a large outburst of 
red flame, resulting evidently from the combustion of coal- 
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Third Experiment.—Two paper cartridges of 13% oz. (50 
grammes) were placed in the first gallery; the ventilator was 
set in motion; and, again, there was a considerable quantity 
of red flame produced. 

It could be concluded from these trials that coal-dust, sus- 
pended in air, is ignited under the influence of an explosion 
of gunpowder; and it was important to ascertain whether 
dust inflamed in this way could communicate combustion to 
any considerable distance. 
+0 

Has Electricity Weight? 

Mallet has come forward with an experiment, apparently 
corroborative of that of Pirani, described in the ScreNTIFIC 
AMERICAN of February 9. 1878, purporting to show that 


gravitation. He takes a straight copper wire three feet long, 
bends the ends downward, and suspends it at the middle 
to one of the arms of a delicate balance, while the bent 
ends dip in mercury. When the current of a moderately 
strong battery (say ten Grove cells) is passed through the 
wire by the intervention of the mercury, the arm to which 
the wire is attached, although accurately balanced by a 


dust, was seen to take place from below upward. 
| 


electricity has weight, or at least is under the influence of 


the band, and is capable of receiving the free end thereof, 
as shown. 
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IMPROVED BALK TIE. 


The manner of using the tie is as follows: The bale being 
pressed in the usual way, the hook, A, is placed against the 
side of the bale at some distance from the point of fasten- 
ing. The end, B, is then carried around the bale and over 
the hook, and is placed under the band. The hook, A, as- 
sists in holding the band as it seizes fast upon the bale cov- 
ering, enabling the band to be drawn tightly over. The de- 
vice forms a strong, easily applied, and reliable fastening. 

Patented January 29, 1878. For further information ad- 
dress Messrs. Rodecker & Lenard, Waco, Texas. 

+ 0 
Water Filters, 

At a recent meeting of the Society of Engineers, London, 
& paper was read by Mr. J. Walter Pearse, on ‘‘ Water 
Purification, Sanitary and Industrial.” In his opening re- 
marks, the author observed that, until the metropolis was 


| furnished with a supply of water from pure sources, private 


filtration was necessary, and chemical purification was re- 
quired, as well as mere mechanical filtration. Great diver- 
sity of opinion existed as to the value of the various sub- 
stances used as purifying media, and also as to the form 
of filter. 

The first record of a water filter was in 1790, when Jo- 
hanna Hempel employed porous vessels; and in the following 
year the ascending principle was first mentioned. Vegetable 
charcoal as a filtering medium was first named in 1802, ani- 
mal charcoal in 1818, and solid blocks in 1884. Turning to’ 
the modern practice of filtration, the author observed that 
Atkin’s system embodied the last named principle, finely di- , 
vided charcoal being agglomerated into porous blocks. The | 
advantage of employing carbon in that form was that the 
impurities were arrested on the surface, and were easily re- 
moved. 
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Major Crease, R.M.A., compressed loose animal charcoal 
in a granular state, between plates, by means of a screw, the 
amount of compression being determined by the degree of 
impurity in the water to be filtered. Major Crease’s system 
is adopted in the army and royal navy. 

The chief characteristic of Mr. F. H. Danchell’s filter was 
that the ascending principle was used, so that impurities, in- 
stead of lodging on the top, fell back on to the bottom of the 
tank. The Sanitary Engineering and Ventilation Company 
use mineral carbon as a filtering medium, and cause their 
cistern filter to be cleansed by the inrush of the supply, and 
also by reversing the flow. In the Silicated Carbon Filter, 
mineral charcoal] is used as the filtering medium, the main 
supply filter having three slabs with layers of coarse and 
fine granular carbon between. In Professor Bischoff’s 
spongy iron filter, the iron exerts a powerful influence on 
the water, impregnating it with iron, which is afterwards 
oxidized and arrested, leaving the water pure. 

M. Le Tellier’s hydrotrimetric purifier was described as 
removing the hardness from water by throwing down the 
lime, which was afterwards intercepted by filtration through 
charcoal. A jet of lime water is made to mingle with the 
stream from the supply pipe, and the precipitated lime is 
afterwards arrested by filtration. M. Le Tellier has also in- 
vented a high pressure apparatus on the same principle, for 
dealing with large bodies of water used in manufacturing 
processes, and for purifying the feed water of steam boilers 
above 20 horse power. On the same bed plate are fixed two 
close vessels, the smaller containing the lime water or other 
reagent, and the larger the mechanical filter for arresting 
the precipitate, the two vessels being connected by an in- 
jector. The supply, which must have a pressure due to a 
column of at least 10 feet in height, enters by an inlet pipe, 
and most of it passes through the injector into the filtering 
chambers. A portion, however, descends another pipe, and 
issues through perforations at its lower end, keeping a disk, 
which is supported by a spiral spring, in a state of continual 
trepidation, and thus assisting the combination of the water 
with the reagent, previously inserted. The rush of the 
main supply through the injector draws alongs with it the 
lime water from a small pipe, and the two pass together into 
a vertical tube, which is traversed by pins set alternately at 
right angles to each other, for bringing about a more inti- 
mate union. A valve also admits atmospheric air for aiding 
in the process. Arrived at the filtering chamber, the lime 
is thrown down, to be removed periodically through a clean- 
ing pipe, and the pure water passes through the filter tubes 
into the purified water reservoir below, whence it is drawn 
through a pipe by a pump or injector in connection with the 
engine and the boiler. 

The filter proper consists of wrought iron tubes, per- 
forated with holes, and covered by disks of felt which are 
compressed between cast iron plates screwed up with a gun 
metal nut. The lower ends of the tubes are conical, and fit 
into sockets screwed into the plates which separate the un- 
filtered "water chamber from the filtered. The number of 
the tubes varies with the size of the apparatus; but the fil- 
tering area of each tube is very large in comparison with the 
space it occupies, being equal to the height multiplied by 
its circumference. Each tube may be lifted out of its socket 
for cleaning or replacing. A cleansing of the whole ap- 
paratus is also effected by turning steam into the outlet pipe, 
which heats the water in the lower chamber and forces it 


through the tubes and felt, expelling any impurities which 


may have collected there, to be washed away by rinsing 
with clean cold water. This apparatus is largely employed 
by manufacturers on the Continent; and when used for 
potable water a second filtering medium of vegetable char- 
coal is added. Mr. A. Durand Claye, director of the labora- 
tory of the Ecole des Ponts et Chaussées, Paris, made some 
experiments with the Le Tellier filter purifier in 1875, and 
found that water of 24° of hardness was reduced to 5° after 
passing through the apparatus, while the solid residue was 
reduced from 8°81 grammes to 0°92 gramme, a gramme being 
equal to 15 grains. 
Improved Propagation by Cuttings. 

Peter Henderson described last winter, in the Agricultur- 
tst, an improved mode he was then using for the propagation 
of geraniums. His object was, in the first place, to avoid 
the exhaustion of the parent plants by the removal of cut- 
tings abruptly; and, secondly, to make sure work. He takes 
the young shoot which is to be used as a cutting, and snaps 
it short, leaving it hanging by a small portion of the bark. 
This shred is sufficient to sus- 
tain the cutting, without any 
material injury from wilting, 
until it forms a callus, which 
precedes the formation of 
roots. In from eight totwelve 
days it is detached and potted 
in two and three inch pots. 
It is rather less shaded and 
watered than ordinary cut- 
tings, and forms roots in 
about eight to twelve days more. Last fall Mr. Henderson 
propagated about 10,000 plants of the tricolor class without 
losing one per cent. With the common method he thinks 
he would have lost fifty per cent. This mode is applicable 
tothe abutilon, begonia, carnation, cactus, lantana, olean- 
der, etc., by using young unripened shoots. If the shoot 
does not break, but simply bends to a knee, a knife may be 
used for cutting about two thirds through. 


‘BY BERLIN H. WRIGHT. 
PENN YAN, N. Y., Saturday, April 18, 1878. 
The following calculations are adapted to the latitude of 
New York city, and are expressed in true or clock time, being 
for the date given in the caption when not otherwise stated. 


PLANETS. 
H.M. H.M. 
Mercury sets ............ 8 17 eve. | Saturn rises............... 436 mo 
venus me Lvrbneeseeeeee ee 8 36 mo. | Uranus in meridian........ 8 24 eve 
UNGueewew ease aoa 11 00 eve. | Uranus sets ............... 816 mo 
J apiter Te eceeewcwessenk 2 12 mo. | Neptune seta.............. 7 8 eve 
FIRST MAGNITUDE STARS. 
HLM. HLM. 
Antares rises..... ........ 88 eve. | Sirius sets ............... 10 12 eve 
lus in meridian eae 8 84 eve. | Procyon in meridian...... 6 0S pd 
Spica rises............... 28 eve. | Aldebaran sets ....... ... 58 e 
Actaris in meridian....... 045 mo Algol (2 gir orpan var. ) sets 10 41 ne. 
Altair rises................ 11 46 eve ape ace pak Meweees 51 mo. 
Vega rises .............6. 8 10 eve rs (cluster) sets........ 9 41 eve 
Deneb rises............... 9 13 eve Igeuse seta........... 45 eve. 
Alpheratz rises. ...... ... 246 mo Bel etB.. ccc s cnc eenee 9 11 eve 
BREMARES. 


Mercury is now brightest, setting 1h. 40m. after the sun, 
and 24° 48 2” north of the west point, or 12° 27 6” north of 
the sunset point. He is moving slowly eastward among the 
stars of Aries. Mars, with 8 and ¢ Tauri, nearly form an 
equilateral triangle. Uranus is almost directly north 1° 11’ 
of Regulus. Algol is at minimum bDrilliancy April 10, 4h. 
15m. morning, or 22m. before it rises. Hence, at rising, it 
will be of the fourth magnitude; also April 18, 1h. 4m. 
morning, and April 16, 9h. 58m. evening, 89m. before 
setting. 

JUPITER'S SATELLITES. 

I. Begins a transit April 14, 8h. 837m. morning, the shadow 
passing off of the planet at 4h. 82m. morning; reappears 
from behind the planet April 15, 2h. 59m. morning. 

II. Begins a transit April 19, 8h. 57m. morning. 

III. Begins a transit April 17, 8h. 46m. morning. 

IV. This satellite happens to be at its greatest western B 
elongation at the time of the beginning of the transit of III. 

While observing Mars March 9, 6h. 42m. evening, Wash- 


ington mean time, we saw a meteor far more brilliant than & 


Mars suddenly flash out in R. A. 48°, Dec. 27° N. It de- | 
scribed an arc of about 15° in 3 seconds, extending in a 
southern direction It left a beautiful train much the color 
of Mars, and did not explode or break up. 
rt 
Telephone Be-invention Abroad. 

A recent report of the proceedings of the French Society 
for the Encouragement of the National Industry, states that 
Count du Moncel recently laid before that association an ac- 
count of a ‘‘remarkable improvement ” in the telephone 
devised by MM. Pollard and Garnier, of Cherbourg. The 
improvement, which is considered as indicating great-pro- 
gress, is the discovery of the fact that the interposition of 
an induction coil in the telephone circuit materially aug- 
ments the sound given by the receiving instrument. The 
credit of this invention is due to Mr. Thomas F. Watson, 
who patented it in this country on the 5th of December last. 

4-8 
IMPROVED SCRUBBING MACHINE. 

The apparatus herewith illustrated is claimed to be a very 
efficient contrivance for scrubbing and mopping floors. It 
is self-acting, the operator having merely to propel it. It 
heats its own water, projects the same in spray form, works 
a scrubbing brush, and finally applies 
a mop or wiping cloth. 

A is a water tank of any desired size, 
the top of which is closed by a suita- 
ble cover and which is mounted on a 
truck. Underneath is a box, B, in 
which the lamp or stove for heating 
the water is placed, the chimney pass- 
ing through the tank and protruding 
above at C. At the front end of the 
frame is the scrubbing brush, to which 
a quick reciprocating scrubbing’motion 
is imparted by the rock shaft, levers, 
and other simple mechanism, actuated 
by a pinion which gears with the wheel, 
D. This brush is so placed that it re- 
ceives the entire weight of the front 
part of the machine. Connected with 
the forward end of the tank is a hori- 
zontal sprinkler, E, in the pipe leading 
to which is a valve, F, by means of 
which the supply of water, which es- 
capes in divided form upon the brush, 
may be regulated. To the handle of 
the apparatus is secured a clamp for 
holding mop rags or cloths, as shown. 
When the machine is set in motion the 
valve, F, is opened by a nut on the 
short arm of a vertical rod striking 
against the shaft, G, as it reciprocatea 
with the brush, and water from the 
tank is admitted to the sprinkler. A spring closes the valve 
when the machine is not in motion. A filter, H, serves to 
remove all dirt from the water as it passes to the supply 
pipe, and the mop clamp can be adjusted to either side of 
the handle arms, so as to run close to the side of the floor or 
surface which is being cleaned. The brush may be of any 
suitable size, shape, or material. — 

Patented January 29, 1878. For further particulars ad- 
dress the inventor, Dr. A, F. Stockley, Lone Pine, Inyo 
county, Cal. 


Scientific American. 


.|the waste. This being closed so as to prevent the entrance 


IMPROVED LUBRICATOR. 

We illustrate herewith a new device for oiling engine 
slides. The oil is distributed to the guides or ways at every 
stroke in the form of a thin film. The lubrication is con- 
stant, and thus friction is reduced, dirt is prevented from 
remaining in the guides, and it is claimed that from one half 
to three fourths the oil generally used is saved. 

The attachment is represented separate in Fig. 1, and in 


‘| place at A, Fig. 2. Itconsistsof a chamber which opens on 
. | the face and back of the slide, and in which a quantity of 
‘| cotton waste is placed so as to project beyond the face. 


An 
oil receptacle, having a perforated bottom and filling aper- 


ture, is fitted to the chamber, with its bottom in contact with 
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AN IMPROVED LUBRICATOR. 


of air, except through the perforated bottom, retains the oil 
until the waste in contact with the latter becomes sufficiently 
dry to allow a small quantity of air to enter the receptacle 
through the perforations, thus enabling a little oil to pass to 
the waste. It will thus be seen that the exact amount of oil 
required to lubricate the slide is supplied to the waste, which 
in turn constantly supplies it to the guides. 

We are informed that waste has been used for three months 
in this lubricator without requiring change, and that the de- 
vice has run for two weeks without renewal of oil, always 
keeping the parts cool. Patented through the Scientific 
American Patent Agency, December 11, 1877. For further 
particulars relative to sale of rights or of the patent, address 
the inventors, Messrs. Higgins & Devereux, Box 13, Man- 
ton, R. I. 


oe - 9 
Sulphurous Acid a Phylloxera Remedy. 
Sulphurous acid, we learn from the Journal de Genéve, is 
now being used in Switzerland with much success as a 


i} 


wwe se 
mary ~ 


ni WE WI tie 
; | dt WI dé ; TN 
Polity} Hl fii 
Hit aan a Wl ae vi ic i Dar 
ane esl Ve > he 


‘ip il | 
mi } i on uN | 


rT HU | MAHI! 


: TT mf ul 
_ | A 


Uy 


Ul 


nn iu 


STOCKLEY’S IMPROVED SCRUBBING MACHINE. 


phylloxera destroyer. The gas possesses remarkable powers 
of diffusion, and permeates the soil with great rapidity. The 
means used consists simply in a copper reservoir containing 
some 220 pounds of liquid sulphurous acid, a number of 
smaller vessels of a capacity of about two quarts each, to the 
bottom of which perforated tubes are attached, anda sharp 
rod. The rod is driven into the earth near the vine to a 
depth of about 20 inches, and into the orifice the tube at- 
tached to one of the small vessels. previously filled with the 
liquid acid, is inserted. The earth is then packed around 
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the pipe, and the stop cock admitting the liquid into the lat- 
ter is opened foran instant. Theacid escapes into the earth, 
and diffuses in gaseous form, completely, it is said, destroy- 
ing all phylloxeras at the roots of the plant. As each small 
vessel is exhausted it is refilled from the reservoir. The holes 
are made about a yard apart. 
i 
New Agricultural Inventions. 

Mr. J. M. Moore, of Ovilla, Texas, has patented an im- 
proved Cotton Hoe, which is twice the length of the ordi- 
nary chopping hoe, and which may be adapted to garden 
work by changing the large blade for a small one. 

A novel Churning Apparatus, in which the power is trans- 
mitted by connecting rods to the cranks of a churn from an 
oscillating chair, so that the operator may attend to other 
occupations while churning, has been invented by Mr. E. P. 
Conser, of Monticello, Iowa. 

A new device for Blowing Insect Powder has been patented 
by Mr. Michael Mark, of New York city. It consists of a 
tube in which works a spring-acted piston, and provided 
with finger and thumb rests for using the blower conven- 
iently by hand. 

Mr. D. M. Johnson, of Emerson, Iowa, has invented a new 
Plow Regulator, for attachment to plow beams to enable the 
plow to be adjusted to take or leave land, or to run deeper 
or shallower, without stopping the team. lever pivoted to 
the plow beam shifts the point of draught attachment to one 
side or the other of the beam, raises or lowers it, and is 
capable of being locked in fixed position. 

In an improved Cultivator, invented by Mr. P. J. Ward, 
of St. Mary’s, Ind., the essential features are the means by 
which the machine is adapted to work over rows of tall 
plants, the axle being arched, and the tongue carried at a 
height sufficient to clear the plants. The handles are slanted 


__. | laterally, so that the plowman may walk by the side of the 


row. There are also ingenious devices for locking the plow 
standards and for permitting the latter to swing backward 
when an obstacle is encountered. 

An improved Seed Drill has been invented by Mr. O. N. 
Skaaraas, of Hale, Wis. At the bottom of the seed box are 
a number of feed wheels, which distribute the seed, through 
conductor spouts, to drill tubes cushioned by spiral springs, 
so as to avoid injury from obstructions. The mechanism is 
operated by a compound crank shaft and connecting rods, 
the power being derived as usual from a cogwheel on one of 
the supporting wheels. 

Mr. J. W. Park, of Columbia, Texas, has invented an im- 
proved Beehive, which is made with a lower brood depart- 
ment having a bottom groove filled with bar soap, to prevent 
the entrance of moths. The honey box compartment is sup- 
ported upon and separate from the brood chamber, and in 
the upper part of the latter are removable notched strips 
having comb pieces fitted to them. 

$$$ 4 
New Process for Copying Tracings, 

M. Pellet, of Paris, has recently devised a new process of 
reproducing drawings made on tracing cloth or transparent 
paper by the aid of photography, no camera being used. A 
process of this kind is already in use here which reverses 
colors, making dark lines appear white on a deep blue sur- 
face. M. Pellet’s plan effects the opposite, as he obtains 
dark lines on a white ground, and the outline thus obtained 
may be shaded or colored by hand af- 
terwards. The process is based on the 
property possessed by perchloride of 
iron of being decomposed by light and 
reduced to the state of protochloride. 
This last salt is not modified in a so- 
lution of prussiate of potash, while the 
perchloride is immediately colored 
blue. The paper on which the copy is 
to be made is sensitized by immersion 
in a bath of 100 parts water, 10 parts 
perchloride of iron, and 5 parts oxalic 
acid. The last may be replaced by 
an equivalent quantity of several other 
vegetable acids. If the paper is not 
sufficiently sized, a little dextrin, isin- 
glass, or other similar matter is added. 
The paper is then dried in the dark, and 
may bekept indefinitely, always retain- 
ing great sensitiveness. 

To reproduce the tracing the latter 
is placed over a dried sheet of the pre- 
pared paper, and a pane of glass over 
all. In summer, about 80 seconds, and 
in winter, from 40 to 70 seconds ex- 
posure to the sun is sufficient. In the 
shade, from 4 to 6 minutes, or if the 
day be dark and overcast, from 15 to 
40 minutes may be required. The 
electric light acts efficiently, and the 
exposure varies according to the dis- 
tance and intensity. The sheet, after exposure, is immersed 
in a bath of prussiate of potash (16 to 18 per cent in water), 
which immediately colors blue all the parts in which the 
perchloride remains unaltered. The sheet is then washed in 
plenty of water and dipped in a bath containing an 8 to 10 per 
cent solution of hydrochloric acid in water, which removes 
the protoxide. Washing and drying finish the operation. 

—————_——_—_____—=»>-+- oe — OO 

A Bar of iron 70 feet Iong at a temperature of 82° Fah., if 

heated up to 212° Fah,, expands 1 foot, or measures 71 feet. 
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SPIDER ENGINEERING. 
BY GEO. M. HOPKINS. 

If Cleopatra’s Needle, now about to be erected in London, 
were animated and capable of a thousand contortions, and 
if it were required of a man to suspend it vertically with- 
out mechanical or other aid, we would then have a case par- 
allel with the one described below. 

Some time since it was the for- 

tune of the writer to witness the 
curious scene illustrated by the ac- 
companying engraving. A snake 
about twelve inches long, of the 
species Coluber eximius, commonly 
called the milk snake, became in 
some manner entangled in the web 
of acommon house spider, which 
was doubtless prepared for smaller 
prey. The spider, with the utmost 
energy, began to throw its web 
about the head and mouth of the 
snake until the latter became stupe- 
fied and unable to detach itself from 
the snare of its captor. Whether 
this state was altogether due to suf- 
focation or to bites inflicted by the 
spider, I cannot state. The web 
which was formed with such great 
rapidity was, for a short distance 
above the head of the snake, twisted 
into a stout thread, which was con- 
nected with guys and stays running 
in all possible directions, and at- 
tached to the shelf above and brack- 
ets on either side. These guys the 
spider constantly strengthened, and 
also shortened, so as to raise the 
snake from the floor, gradually but 
steadily and surely. The snake, al- 
though moving, seemed to be inca- 
pable of resisting the operations of 
the spider, and was raised until 
only about one fourth of its length 
rested on the floor. 

It would be interesting to know 
how the affair would have termi- 
nated had there been no interruption. The raising process 
continued for several hours, and the snake was finally re- 
leased by one of the uninterested. 

Oe 
Gravity Indicator. 

A new apparatus for experimental verification of the laws 
of falling bodies is described in the Journal de Physique, by 
M. Lebourg. A flattened cylindrico-conical weight, guided 
in its fall, like that of General Morin’s apparatus, carries, 
instead of a style, a vertical tuning fork, furnished with a 
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short and stiff metallic wire. The weight falls down a rule, 
graduated on one of its edges, and covered with smoke black. 
The tuning fork is set in vibration automatically at the com- 
mencement of its fall, and it inscribes on the fixed rule a 
sinuous line, inspection of which affords an easy demonstra- 
tion of the laws of the fall of bodies. By mounting on the 
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rendering the structure an interesting architectural study as 
well as an ornament to the exposition grounds. In the in- 
terior are a courtyard and fountain, around which run the 
courts which will contain the Algerian exhibits. The ac- 
companying engraving, which we copy from Engineering, 
conveys a good idea of this handsome building. 
ee 

m Mansillian Science, 

As an example of how easy an 
affair it is to invent new sciences 
in this progressive age, Mr. Richard 
Mansill’s theory of planetary me 
teorology is monumental. Given a 
scrapbook of records of meteorologi- 
cal phenomena, a nautical almanac, 
and a vivid imagination, and where 
is the scientist who cannot propound 
an entirely new and original theory 
to account for every vagary of the 
clerk of the weather? Mr. Richard 
Mansill, however, advances beyond 
this goal of the average intellect, and 
to the above adds an electrical hy- 
pothesis, whereby he galvanizes into 
existence the defunct science of 
astrology, besides a remarkable 
amount of information the entire 
novelty of which no one will, for a 
moment, dispute. 

‘‘The base of the system,” he 
says, ‘‘is that all planets, comets, 
and satellites go through a reversed 
change of motion, volume, and den- 
sity at their perihelions and aphe- 
lions,” and this is due to ‘* recipro- 
cating electric currents or lines that 
exist and undulate between the 
planetary bodies, and which cur- 
rents are used tocarry on these plan- 
etary changes with.” When these 
passages occur the electric line 
which exists and undulates and re- 
ciprocates causes volcanoes and 
earthquakes, tidal waves, cholera, 
and epizodtics, besides other evils 
too numerous to mention, all, however, distantly related to 
the fact that the earth is an ‘‘explosive globe,” which is 
balanced by motion, and that that motion is ‘ the equivalent 
of cohesiveness.” All of which, so far as any knowledge we 
possess to the contrary regarding electric lines and explosive 
earths, may be quite true. 

$$ $$ $$ 

Kruppr’s establishment at Essen employs in the foundry 
alone 8,600 men. In the works are 298 boilers and as many 
steam engines, having together 25,000 horse power. 
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MILK SNAKE AND SPIDER. 


apparatus several tuning forksone may compare together 
their number of vibrations, and even determine the absolute 
height of the sound produced. 
i 
THE ALGERIAN PALACE AT THE PARIS EXPOSITION. 
The Algerian palace, on the grounds of the Trocadéro, is 
now nearly completed, and will form one of the finest of the 
exposition buildings. The plan is eminently appropriate, 
and the tiles and mosaics used so lavishly in the decoration 
are fac-similes of those employed in ancient Moorish palaces, 
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THE ALGERIAN PALACE AT THE PARIS EXPOSITION. 


Curious Telephone Experiments. 


Scientific American. 


the head aches, the faculties of hearing and sight are preter- 


In a note to the French Academy. M. Brequet says that all | naturally intensified, and a morbid fancy extracts suffering 
the points of the telephone—the handle the binding screws, | and bewilderment from every disturbing circumstance, how- 
the shell, etc., as well as the plate. may enable one to hear | ever small. 


sounds. He demonstrates this with the string telephone. 
Attaching the string to any point of the Bell telephone, and 
using the parchment membrane, one may easily correspond 
with a person using a Bell telephone. 
several string telephones to a Bell telephone, several persons 
may hear the messages simultaneously. 

To render string telephones more practically useful, M. 
Brequet fixes to the center of the memt~ane two or several 
strings meeting there atan angle. The sound carried by one 
of them is propagated by all the others. A thread is also 
passed through the centers of membranes, which then serve 
as supports for long, straight lines. A sort of relay is also 
formed by means of a brass cylinder with two membranes, 
to which strings are connected. This method of extending 
the string telephone has been in use in this country for the 
past three years. 


—— arte 
Communicating with Divers by Telephone. 

The telephone has found a valuable application as a means 
of communication with submarine divers. Signals have 
hitherto been transmitted by simple pulls on a line, but re- 
cently in England the instrument has been connected with 
divers’ helmets. It recently was the means of saving the 
life of a diver who just before fainting called to be pulled 
up without making the additional signal with his rope. 

SEER a o_o 
STEAM POWER MOULDING MACHINERY. 


Then comes the stage of helplessness, when the sick per- 
son Jies in the paralyzing grip of his malady, perhaps un- 
conscious or delirious, and those about want all the aids 


Thus, by attaching | which gkill and thought can bring to their assistance to min- 


ister to,his necessities safely, promptly, and with the least 
distress or disturbance to the patient and his surroundings. 
It is seldom possible to say precisely how little or how much 
the surroundings of a seemingly unconscious person affect 
bim. In this period of an illness, apparatus, contrivances, 
and arrangements of every class, for the ministration of 
comforts to the sick, play a not unimportant part in the treat- 
ment, and should be so regarded. It is discouraging to ob- 
serve the meager results of the enterprise bestowed by de- 
signers and producers of appliances useful in this phase of 
sickness. For example, a thoroughly efficient feeder suita- 
ble for use in the case of an adult does not exist, and expert 
nurses revive the old-fashioned butter boat. A shaded hand 
lamp, of no greater weight than may be borne on a finger, 
and so contrived that the light will fall at the point required, 
without assailing the eyes of the patient, is not yet devised. 
Complicated and costly beds, quite out of the reach of any 
middle class family, and therefore available only for the 
wealthy, or the fortunate inmates of hospitals, alone meet 
the requirement of cleanliness without discomfort. The 
like is true of nearly all the apparatus for the relief of pain 
by change of posture, and for securing immunity from 
pressure, or steadiness in a particular position. The rich 


We illustrate herewith a new machine for forming moulds | and the poor are provided, but not the multitude in narrow 
in sand for metal castings, the novel features of which are | circumstances with small and inelastic financial resources. 


the peculiar movement of the ‘‘ pattern head and 
sectional follower,” whereby the mould is formed by 
compression by thesimultaneous movement of the 
two parts, and the withdrawal of the patterns while 
the moulded sand is held secure by the follower 
during such withdrawal. The follower then retires, 
leaving a perfect and complete mould ready for the 
metal. 

The patterns being attached to the movable head 
and surrounded by a sectional follower, it is claimed 
to be nearly impossible to make anything but a per- 
fect mould. The result is the producing of a cast- 
ing an exact duplicate of the pattern, from the fact 
that there is no rapping of the patterns, no spong- 
ing or patching of the moulds required, as is the 
case in hand or press moulding. 

These machines are adapted to make castings for 
stoves and hollowware, agricultural implements, 
gearing, pulleys, pumps, axle boxes, malleable iron, 
and general hardware. They are worked either by 
hand or steam power. One machine ofa moulding 
capacity of one thousand flasks per day will be ex- 
hibited at the Paris Exposition. 

For further information address Aikin & Drum- 
mond, patentees and sole manufacturers, Louisville, 
Ky. 

Oo 
The Steering of Screw Steamers. 

At a recent meeting of the Liverpool Engineering 
Society the results were noted of some experiments 
recently made on the Clyde to test the steering ca- 
pacity of screw steamers with the engines suddenly 
reversed when going full speed ahead, when it was 
found that the vessel’s head turned in the contrary 
direction to that in which it should theoretically have 
gone, thus proving that it many cases collisions 
between two steamers meeting, which might have been avoid- 
ed, were rendered inevitable by carrying out the Board of 
Trade directions to port the helm and reverse the engines 
of both steamers. 

The loss of the Guion steamer ‘‘ Dakotah ” was given as 
an instance of a screw steamer going in a contrary direction 
to that intended when her engines were reversed and the 
helm put hard over with the intention of keeping her head 
off the shore. 

Attention was drawn to the advisability of having all 
screw propellers made either right or left handed, as the di- 
vergence in such case would. always take place in the same 
known direction. | 

4 —— > oe 
Discomforts ot the Sick. 

Those only who have passed weary days and wakeful 
nights in weakness and pain on a bed of sickness, with pow- 
ersof endurance enfeebled, and every form of physical and 
mental sensibility acutely active, can comprehend the multi- 
tude and misery of the discomforts which beset the sick. 
Noise in its hideously infinite variety; creaking boards, 
which no deftly-made screw has been gevised to secure; 
rattling china and ware, not yet replaced by ingeniously-de- 
viecd substitutes—perhaps the old wooden bowl and platter 
on dumb waiter for food, and articles partially protected 
with rubber for general use; falling coals and cinders, sure- 
ly preventable by the employment of wooden tongs and silent 
ash-pans; harsh door fastenings, possibly avoidable by spe- 
cial apparatus constructed for use with locks temporarily 
fastened back; glaring lights, that irritate the wakeful, and 
make the dozing dream and start; puzzling shadows, or lu- 
gubrious darkness, evils instantly remediable if only it were 
possible to secure a soft and shaded light. These are a few 
of the surface grievances of the first stage of illness, when 
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The stage of convalescence is in many respects the most 
trying ofall. Itis then that petty annoyances, such as arise 
from noises, draughts, smoke, foul vapors, bad or ill man- 
aged light, improperly cooked food, nauseous remedies 
administered in uncleanly and uncomfortable cups or glasses, 
knives, forks, and spoons that turn over with a clatter, 
things that fall or are readily knocked down, irritating wall 
papers, hard, lumpy, or too soft beds, burdensome or cold 
bedclothes, beds that can only be put in order with labor and 
confusion. There is scarcely an article or piece of apparatus 
for thesick chamber which is not obviously susceptible of 
improvement, and would not repay the thought expended 
upon it, if placed within reach of families with small in- 
comes, who feel the cost of comfort in sickness. None of 
these matters are beneath the consideration of the medical 
practitioner. In no small proportion of cases they are rela- 
tively of high moment. It is neither wise nor safe to leave 
the care of such details to nurses, whether trained or domes- 
tic. The physician should be able to direct those in charge 
of the sick what to provide, where to obtain all necessary 
appliances, and how to use them when at hand. This is a 
matter of more than common importance, and it is with the 
view of reminding the profession and the producers of spe- 
cial apparatus—efficient and inexpensive—of the conspicu- 
ous part their enterprise should play in minimizing the dis- 
comforts of the sick, we bring the subject under notice.— 
Lancet. 

—_——____ +4 

ACCORDING to Dr. Bertherand, there are 166 centenarians 
in Algeria, thus proportioned: eighty-eight persons are 
100 years old, one of 101, seven of 102, nine of 108, fifteen 
of 104, six of 105, six of 106, five of 107, one of 108, three 
of 109, eight of 110, two of 111, two of 112, one of 113, two 
of 114, four of 115, one of 117, and one of 118 years. 
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New Mechanical Inventions. 

A Link and Cross Head of novel construction have been 
invented by Mr. William Jackson, of Millerstown, Pa. By 
means Of a cord attached to an eye in the upper end of the 
link the valve reversing mechanism of steam engines may be 
controlled from a distant point, as the cord may he led any 
required distance and in any direction by means of pulleys, 
etc. 

Mr. W. E. Stearns, of Rutland, Vt., has invented a Ma- 
chine for Measuring, Bending, and Cutting Wire, for binding 
sheet metal vessels of various descriptions. These functions 
are performed by a combination of rolls for bending the wire, 
a feeding device for delivering the wire in proper lengths to 
the bending rolls, a cutter, and a clutch for reversing the 
action of the machine. 

Mr. Neil Malmquist, of New York city, has invented an 
improved Lift and Force Pump for raising water out of 
mines, deep wells, and other places where the water is to be 
conveyed to a great height, and has introduced some novel 
innovations upon the ordinary systems of construction. 

An improved Shingle Cutting Machine, invented by Mr. 
A. L Hogan, of Mason, IIl., has a sliding gate, carrying a 
knife, and a rocking shaft connected with the gate and 
operated by cams or tappets on the periphery of a horizontal 
wheel, which is rotated by animal power. 

A principal advantage in a new Washing Machine is the 
fact that it is put together without nails, so that the various 
parts are not liable to become loose by the rusting off of the 
nails, and the fabrics not injured by rust stains. This point, 
with other details, is included in the machine recently pat- 
ented by Mr. B. F. Comstock, of Lincoln, Il. 

Mr. A. C. Fuller, of Middletown, N. Y., has made certain 
improvements in Hat Pressing Machines which enable 

them to be used, with slight modifications, for cast- 
ing the female die and shell. The base of the press 
is made hollow and with a close inner wall, to 
adapt it to serve as a mould, and is heated by 
means of a steam chest. The pressure is applied by 
a screw working in upright standards. 

An improved Crane, invented by Mr. J. M. de 
Célis, of New York city, automatically balances the 
weight hoisted, leaving the crane free from danger 
of upsetting, and admitting easy swinging upon its 
pivot. This is accomplished by a lever system con- 
nected to the hoisting pulley and chain and to a 
balancing counterpoise which travels on rails of 
braced and slightly inclined rear arms. The lever- 
age exercised by the counterpoise is determined 
automatically by the weight of the load, and the 
position of the counterpoise also affords a means of 
measuring the weight hoisted. 

Mr. Simon Tragheim, of New York City, has 
patented a Screw Propeller, which is claimed to 
admit of almost instant reversing, and at the 
same time pass through the water with facility. 
The blades are strengthened by an outer frame ex- 
tending at both sides obliquely from the hub and 
across the outer center point of the blade. The 
front and rear edges of these frames are beveled, so 
as to cut through the water easily. 

Mr. J. 8. Schofield, of Little Sioux, Iowa, has in- 
vented an improved Saw Mill Head Block and Car- 
riage, in which the carriage is made in two sections, 
adjustably secured, so that the head blocks are 
operated simultaneously. The latter carry short 
beveled and mortised knees, the bevel striking the 
log directly under the circle and close to the point 
where it rests upon the blocks, and driving the dog 
into the log. The details are ingeniously arranged. 

A new Car Axle Box, containing an improved device for 

oiling the journals of the axles of railroad cars, has been 

patented by Messrs. W. H. and F. C. Burden, of Cleveland, 

Ohio. The invention consists of the combination, with a- 
journal and oil receptacle in an axle bcx, of a friction roller 

or rollers, and an oil guard mounted on sliding bearings sup- 

ported by springs. The use of cotton waste or similar ma- 

terial is dispensed with, and the escape of oil prevented. 

A new Adding Machine, invented by Mr. M. W. Hinkle, 
of Memphis, Tenn., is formed by the combination of a sys- 
tem of wheels provided with numbered pins and teeth, con- 
tained in a small case, and is intended for convenient use in 
adding columns of figures and keeping the tally of things 
to be counted. 

= i 
Soap Bubble Experiments. 

M. Remsen, of the Berlin Chemical Society, improves on 
the ordinary method of igniting soap bubbles filled with hy 
drogen, or oxygen and hydrogen, as they rise in the air, 
thus: At a height of 5 or 6 feet above the experimental table 
is suspended from the roof a large glass funnel in inverted 
position. A gas burner is fixed in the middle of the lower 
part of the funnel, so that the flame when formed is in a hori- 
zontal plane. It is now only necessary to liberate the soap 
bubbles somewhere about vertically under the funnel. They 
come with certainty into contact with the flame. If they 
contain hydrogen the whole funnel is often filled with the 
flame, and presents a curious sight. 

+ 

A PpatrR of Siberian hares has arrived at the Jardin d’Ac- 
climatation in Paris. The peculiarity of these animals is that 
they are gray in summer and white in winter. The French 
naturalists wart to ascertain what effect the temperate cli- 
mate of France will have on this change of color. 
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PLANT MIND. 
Ii. 
VOLUNTARY MOTION BY PLANTS. 

The Hedysarum gyrans, called Chundalt birrum by the 
natives, is one of the best specimens of vegetable move- 
ment. A particular account of this remarkable plant is to 
be found in a paper on vegetable motions in the ‘‘ Histoire 
de l’Académie des Sciences,” by M. Broussonet, Ann. 
1784, p. 609. Its leaves are in continual motion; some 
rising and others falling, and others whirling circularly by 
twisting their stems, even when the air is quite still and 
warm. The ten stamens act both as umbrellas and fans to 
the pistil, and by their perpetual movement seem to be as 
necessary to the plant as perpetual respiraticn is to animal 
life. All sleep is acknowledged to be a suspension of volun- 
tary motion, and the various actions of opening and closing 
their petals and foliage seem to be the result of a volun- 
tary power or spontaneous movement, and there are many 
instances of movements of the parts of vegetables to which no 
epithet is more appropriate than ‘‘acts of volition.” In 
the Marchantia polymorpha, a yel- 
low wool proceeds from the flower- 
bearing anthers, moves’ sponta- 
neously within, and drops its dust- 
like atoms. The Collinsonia has 
two stamens and one pistil. The 
stamens are widely divergent, and 
the pistil bends to one and after a 
time tothe other. It may be that 
the preference of contact is directed 
by an unerring instinct to the ripest 
anther, or the anther whose pollen 
has first matured. 

Another instance of well concerted 
and voluntary movement is illustra- 
ted in the Gloriosa superba, with six 
stamens and one pistil. Three of 
the stamens mature before the oth- 
ers, and the pistil bends at nearly a 
right angle soasto insert its stigma 
amongthem. As these decline the 
other three stamens bend over and 
approach the pistil. 

In the Spartium scoparitum, or 
common broom, the stamens are in 
two sets, one rising a quarter of an 
inch above the other. The lower ones 
arrive at maturity before the upper 
ones, but the stigma is produced 


-among the upper or immature sta- 


mens; when the pistil bursts open 
the keel-leaf or hood of the flower, 
it bends itself round in an instant, 
and inserts its stigma among the 
lower or mature stamens. Ina few 
days, the pistil having increased in 
length, the stigma arrives again 
among the upper and more recently 
matured stamens. 

In the Prittilaria persica the six 
stamens are of equal length, with 
the anthers at a distance from the 
pistil; the first approach to the pis- 
til is made by three alternate sta- 
mens or males, the other three make 
no advances until these decline. 

Inthe Lithrum salicaria, a beauti- 
ful red flower growing on the banks 
of rivers, having twelve stamens 
and only one pistil, six of the sta- 
mens mature before the other six, 
and surround the pistil some time 
before the other six rise up to sup- 
ply their places. The Adora, Lych- 
nis, Sazifraga, and several others 
have two sets of stamens of differ- 
ent ages. Ten stamens in the Kal- 
mia are placed around the pistil 
like the radii of a wheel, with each 
anther concealed in a niche of the 
corol, being thus protected from ex- 
cessive cold or moisture; these an- 
thers rise separately from their 
niches, approach the pistil for a time, and then recede to their 
former situations. The Amarylits formosissima affords another 
beautiful example of that operation of the living principle 
residing in plants, and cognizable only in its effects. The 
pistil is of much greater length than the stamens. To 
counteract this apparent disadvantage both pistil and sta- 
mens decline downward, thus giving the fructifying pollen 
an opportunity of falling upon the stigma. To secure this 
effect the corolla is lacerated, and the lowest division, with 
the two next lowest ones, are closely wrapped about the 
style and filaments, binding them down, and much lower to 
the horizon than usual in other flowers of this genus. 

Another instance of an exertion of the sensorium, or spirit 
of animation in plants, may be found in the Hemerocallis 
flava, where the long pistil is often bent somewhat like the 
capital letter V, with design to shorten it, and thus bringing 
the stigma among the anthers, that it may receive the fer- 
tilizing pollen powder. 

Voluntary movement in plants is by no means confined 
to the purposes of reproduction, but purposes of conceal- 
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ment, protection, and preservation are frequently manifested ; 
as, for instance, in the Dodecatheon of Linnseus, Meadia, or 
American cowslip, the pistil is much longer than the sta- 
mens, and the bend of the flower stalks enables the stigma 
to receive the fecundating dust of the anthers. The petals 
are turned back to prevent rain or dew from washing off 
this dust prematurely, at the same time exposing it to light 
and air. When the seeds are formed the flower stalks are 
erected, and thus the seeds are kept from falling out. Indeed 
the conservation of offspring is one great end, never over- 
looked in this wonderful department of animated nature. 
Finally, we instance the Cyclamen, or shewbread. When 
the seeds are ripe the stalk of the flower gradually twists it- 
self spirally downward until it touches the ground, and, 
forcibly penetrating the earth, lodges its seeds, where they 
receive nutriment from the parent root, for they are not 
found to thrive in any other situation. The subterraneous 
trefoil, Trifolium subterraneum, also buries its seeds; and 
there is another, Trifolium globosum, which has a curious 
mode of concealing its seeds. The lower florets only are 
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fertile and have corols; the upper florets wither into a kind 
of wool, which, forming a head, completely conceals the fer- 
tile calyxes. 

Animals are supposed to possess higher animation and 
greater sensibility than plants, but plant sensibility can be 
proved to be quite as exquisite and the animation as cease- 
less in its operation, if only studied with care and diligence, 
and our coarser vision aided by the new forms of con- 
struction which are daily increasing the value of micros- 
copic investigation, and revealing more and more facts rela- 
tive to animating forces in the wide domain of the vegeta- 


ble world. R. C. K. 
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Quite to be Expected. 

A boiler explosion recently occurred on board the Hudson 
river steamboat Magenta, whereby four persons were killed 
and several severely injured. Investigation has shown that 
an excessive steam pressure was being carried in a boiler 
badly corroded, the iron being in some places barely as 
thick as a knife blade. The generator was last inspected in 
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June, 1877. One severe example made of the owners ofa 
boiler of this kind would do more to stop boiler explosions 
than any number of fine spun theories on the occult causes 
of such disasters. Boilers in the vast majority of cases ex- 
plode because they are too weak to stand the pressure they 
carry, and for that some one ought to be always rigidly 
held responsible. 

. ——_——__=»-- 0) 

New Inventions, 

Mr. R. B. Sanderson, of Bridgewater, Pa., has patented a 
handy combination of Hanging Shelves, in which the shelves 
are supported by brackets adjustably secured to slotted hang- 
ers by clamp screws, so that the shelves may be arranged’ at 
any desired interval. The upright hangers are provided 
with pronged hooks at the top, by which the apparatus may 
be conveniently suspended from crossbars, staples, window 
casings, etc. 

An improved Rocking Chair, of that class in which the 
seat swings by curved rockers on straight rails of a base 
frame, has been patented by Mr. George Roeder, of New 

York city. The arrangement of 

the springs and stop devices is sim- 

ple and original. 

A non-poisonous Sheep Wash, 
composed of specified proportions 
of tobacco, potash, turpentine and 

. tar, diluted with water, has been 
patented by Messrs. A. and R. Scott 
and C. A. Skene, of Wamego, Tex. 

Mr. Jessup Whitehead, of Cen- 
tral City, Col., has patented a Pastry 
Table, which, by the use of cold 
water and ice, serves ror making 
and keeping confectioners’ puff 
paste, and which may be used with 
hot water for raising dough. The 
table is ‘hollow, with hollow side 
and rear walls, and has below it 
hollow shelves inclosed by a cup- 
board having marble or metallic 
sides. Hot or cold water is intro- 
duced, as desired, by pipe connec- 
tions. 

An improved Tool Handle, in- 
vented by Mr. J. E. Parrish, of Cen- 
terville, La., is provided with a rub- 
ber tip, suitably secured, to prevent 
battering when a mallet is used. 

Mr. J. B. Harrison, of Cincinnati, 
Ohio, has invented an improved Ash 
Pan for Locomotives, intended to 
provide a convenient means for 
dumping the cinders and ashes, to 
facilitate cleaning the fire, to pre- 
vent choking of the draught, and 
burning of the grate bars, and to 
admit of instantaneous extinction 
of the fire when the pumps fail to 
work and the water in the boiler 
gets too low. The bottom of the 
pan is a series of slats pivoted at 
their ends and connected together, 
to be operated for closing and open- 
ing by a rod, like window blinds, 
and surrounded by a perforated 
water pipe for cooling the ashes be- 
fore emptying and extinguishing 
the fire when the coals are dropped 
from the fire grate. 

Mr. Luther Read, of New York 
city, has designed a Centerboard for 
Vessels, which is constructed with 
the object of preventing jamming 
when the board strikes bottom. The 
board is pivoted in the case at its 
forward lower end, and is raised by 
a chain attached to a lever and 
shackle behind a projection upon 
its lower rear corner. The chain runs 
overa sheave in the lower part of the 
case, so as to give it a direct draught, 
and is kept out of the way of the 
board by a separating partition. 
Mr. Henry Groth, of New York city, has invented an in- 

genious Toy Carriage, which is so constructed that the un- 
coiling of the driving spring rewinds the cord by which the 
mechanism is wound up, ready to be again operated. 

An improved Match Safe, the invention of Mr. G. R. Tay- 
lor, of Cranston, R. 1., is arranged so as to ignite the match 
as it is forced out of the safe. One side of the box is made 
sufficiently thin to admit only one match at a time, and a 
follower drives this match out, a serrated spring in the 
cover igniting the latter as it emerges. 

Mr. A. F. Pfeifer, of Newark, N. J., has patented an im- 
proved device for Adjusting Transoms, in which a hand rod, 
which may be locked by side pins into a recessed guide 
socket, operates a system of Jever mechanism in an original 
manner. 

Mr. Edward Hagerty, of New York city, has invented an 
improved metallic Cap for Glass Syringes, which is spirally 
threaded so as to be screwed into a cork, has a guide tube 
for the piston rod, and is provided with overlapping flanges 
which protect the edges of the glass barrel. 
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A device for Twisting Yarn into Hanks has been patented 
by Messrs. B. 8. and A. Jennings, of Sullivan, Ill. The 
twisting rod, which is contained in a box, has a hook for 
the hank at one end, and is attached at the other end to a 
weighted cord. As it is drawn through the box it is caused 
to rotate by means of a fixed spiral guide, and the number 
of rotations is regulated by an adjustable stop pin. 

A new Brake for light vehicles, invented by Mr. C. H. 
Weiss, of Eckley, Pa., consists of a friction strap surround- 
ing the inside hub band, and prevented from turning by an 
arm attached to the axle. It is operated by a lever, which 
draws the ends of the strap together so as to clamp the hub 
band. 

A folding and otherwise adjustable Ironing Table has 
been devised by Mr. M. §. Prescott, of Otisville, Mich. It 
is strongly braced, and furnishes a support for large articles 
which would otherwise touch the floor. 

Mr. J. M. Castillo, of New York city, has invented a con- 
venient Hat Hanger, designed for suspending a hat from the 
back of an opera chair, or in similar positions. It may be 
folded into small compass and carried in the pocket. 

An improvement in Wagon Box Fastenings has been made 
by Mr. OC. G. Conkling, of Hopewell, Pa. The object is to 
furnish a means of quickly taking apart or putting together 
the sides, bottom, and ends of a wagon body, so that it may 
readily be adapted to the nature of the material to be carried, 
and the invention consists in hinging straps or stirrups to 
the bottom bars, and locking them by eccentric levers car- 
ried by the side boards. 

An improved mode of Securing Vehicle Wheels to their 
Axles has been patented by Mr. F. C. Lee, of Ridgefield, 
Conn. The outer end of the hub is*closed, and upon its in- 
ner cylindrical end a ring groove is formed, in which fit ad- 
justable keys carried by projections of the axle and held in 
place by an annular open spring band. The hub can be 
readily released by springing the band open, when it is de- 
sired to oil the bearings, or for other purposes. 

4 ee 
SOME SEASONABLE HINTS ON PLANT CULTIVATION. 

In order to obtain good plants, especially those for the 
vegetable garden, it is absolutely essential to raise them from 
seed, for those offered for sale in the markets are grown for 
sale and are neither healthy nor robust. If, however, there 
are no facilities for seed propagation and the purchase of 
plants becomes unavoidable, the following instructions will 
be found valuable: 

THE SHAPE OF GOOD PLANTS. 


Select those that have short, robust stems, for a long or 
slender stem indicates that the plants have been rapidly 
forced by artificial heat, or were grown too close together, 
in which case the sides and undergrowth have been excluded 
from the light and air, and the plants have, as it were, 
stretched their necks in their efforts to reach the light. Ifa 
plant has a small amount of root in proportion to the foliage 
it is weakly from having been forced too quickly or under 
too great a heat. The more root, the stronger and the greater 
the growing capacity of the plant. If the leaves are of a 
yellow cast it may occur from an unhealthy condition caused, 
in all probability, from having been but recently taken from 
the hotbed or forcing house, from having been taken from 
the plant bed too long, and, in some cases, from there being 
insects or grubs at the roots. If the roots are very short it 
shows that they have been carelessly taken from the beds 
and the rootlets have been broken off. A short or stubby 
root is always detrimental to the plant, while if the root is 
long and fibrous it is of little consequence if the foliage is 
small or short, providing that it has a deep green, vigorous 
appearance. 

HOW TO PLANT THE 8EED. 

The beds to receive seed should be composed of a light, 
loamy or peaty soil, prepared when comparatively dry, and 
finely pulverized. The bed should be raked level and smooth, 
the seed being sown not too thickly and covered to a shallow 
depth. Large sized seeds should have nearly half a inch of 
covering, while fine seeds require an eighth of an inch only, 
and very fine ones still less. The soil should be flattened 
about them sufficiently to close the earth without making it 
very compact, and the bed should be lightly watered im- 
mediately after the seeds are planted. 


WATERING THE SEED. 


A common error is the giving of water in too great a quan- 
tity, and in too large drops. The soil requires to be kept 
moist but not wet, or the seeds are apt torot. It must be 
remembered that the seed has to force its way through the 
soi], and that the latter will readily give way to the pressure 
when moist, but not when caked hard and dry. A little 
water often applied through a fine rose spout or sprinkler is 
the most advantageous. 

THE TEMPERATURE. 


TRANSPLANTING. 


The object of transplanting is to check the growth of the 
foliage and promote that of the root, and this is best done 
while the plants are young, so that, when they are finally 
planted out, there will be sufficient root to support a vigorous 
upper growth. As soon as the plants are well above the sur- 
face of the soil they should be thinned out; that is, the 
weaker ones should be removed, so that those left may have 
free access to the air and not be crowded. In thinning out, 
leave the shortest and strongest plants, keeping them as 
nearly as possible an equal distance apart and with a small 
space between the Jeaves of one plant and those of the next. 
As soon as the plants have six visible leaves the first trans- 
platicg (called the pricking out) should be performed. First 
the seed bed should be watered, and about an hour afterwards 
the plants should be removed to another bed, prepared of 
rich, light soil. In removing the plants from the old bed it 
is of great consequence to preserve the rootlets, and to this 
end a three or four pronged fork should be employed, lifting 
the plants gently and handling them carefully, planting them 
nearly up to the leaves in the new bed, placing them three or 
four inches apart, and pressing the earth very lightly about 
them, and finally lightly sprinkling them with water. The 
bed in which they are transplanted should be prepared rather 
dry, and if out of doors just before a shower of rain is the 
best time. Plants that have been thus transplanted not only 
grow to greater perfection, but are more hardy and will stand 
a protracted drought much better. 


SELECTING DOUBLE SEED FROM SINGLE PLANTS. 


Not many florists even are aware of the manner of select- 
ing from plants having single flowers seed that will produce 
plants having double flowers. If we closely examine the 
bloom upon single wall flowers or single stocks we shall find 
here and there a bloom that has one more leaf in it than the 
ordinary bloom, and the presence of this extra leaf is an in- 
fallible sign that the seed produced from that bloom will 
produce a plant bearing double blooms. To mark the seed 
a short piece of scarlet silk is loosely tied upon the stem of 
the extra leaved flowers, or where the different plants have 
differed colored blossoms the color of the silk may denote 
the color of the flower also. 

re - _ 


The Northeast Passage. 

After the lapse of more than two centuries the discovery 
of a northeast passage from Europe to China is again about 
to be attempted, this time by Sweden, and though in the 
present state of geographical knowledge no one now expects 
to find a trade route to the East, still an undertaking of this 
nature is sure to excite a lively interest among seafaring 
nations, and more especially in England, the country which 

‘first sought to solve the problem. Professor Nordenskjold, 
a well known Arctic explorer, to whom the suggestion and 
scheme of the intended exhibition are due, has already, in 
1875 and again in 1876, passed east of Novya Zemlya to the 
further shore of the Kara Sea, where close to the eighty- 
first parallel of east longitude, and to a headland marked 
Effremoffstone Point on the English Admiralty chart, he 
found a good anchorage, and named it Deckson’s Haven. 
This harbor lies considerably to the eastward of the furthest 
point previously reached by English or Dutch navigators, 
but as it is in Professor Nordenskjold’s opinion easily at- 
tainable before the end of August, in ordinary seasons, it 
ought, he thinks, to be regarded as a fresh point of depar- 
ture for any future voyage of discovery; and, therefore, in 
reporting on the results achieved by former expeditions, he 
had confined his attention to those whose work lay east of 
the river Yenesei. Of expeditions from Western Siberia the 
first descended the Yenesei in a small vessel transported from 
Tobolsk. In 1738 and the following year the expedition 
stopped short while yet in the estuary of the river, and in 
1740, when at last it passed fairly outside the Yenesei, its 
leader did not venture further north than latitude 75° 1%, 
but on September 2 thought it prudent to turn back and 
seek winter quarters. In 1842, after an interval of more 
than a hundred years, a Russian named Tjeluschin, in com- 
mand of a sledge party, followed the west coast of Taimoor 
peninsula until, in latitude 77° 34", he reached Cape North- 
east, or, as it is sometimes called, Cape Tjeluschin, the 
extreme point of the Asiatic mainland in that direction. In 
May, the date of Tjeluschin’s discovery, the sea, as might 
be expected, was completely frozen, but in the following 
year, when Nuddendorf, traveling overland, arrived on 
August 25 at Taimoor Bay, in latitude 75° 40’, he could see 
nothing but open water to the northward, and reported upon 
the authority of one Fonim, said to have spent a winter 
there, that the ice breaks up in the first half of August, and 
is then, under the influence of prevailing winds, driven so 
far from the shore that it becomes barely visible from the 
high ground. 


September 2 was turned back by ice at Cape Thaddeus, some 
fifty miles from Cape Northeast. 

East of the Lena, where the coast trends gradually to the 
southward, there is evidence of a regular coasting traffic 
carried on in the sixteenth century between the mouths of 
the different rivers, and between the mainland and the Lis- 
kov islands. Of the voyages made at this early period little 
is nowknown. There is, however, a map dated St. Peters. 
burg, 1758, on which the route is marked as anciennement 
fort frequentée, and we have also the record of some legal 
proceedings arising out of a dispute as to the discovery of a 
walrus bank on the east coast of Kamtchatka. Thus we 
learn that of seven small vessels which left the river Kolyma 
on July 1, 1648, one, that commanded by a Cossack named 
Deschnew, passed through the straits since called after 
Behring, and in October arrived at Anadyr. Again, between 
1785-40, Russian explorers attempted to find their way from 
the Lena eastwards, and though none of them reached Beh- 
ring Straits they followed the coast as far as Cape Baranown, 
east of the river Kolyma. 

Of attempts to sail westward from Behring Straits the 
most successful was that of the American expedition of 1855, 
under the command of Captain Rodgers, which reached the 
170th parallel of east longitude, while Cook in 1778 stopped 
short at the 180th, and Behring in 1729 got no further than 
the 172d parallel of west longitude. 

The Russian adventurers who bit by bit surveyed so great 
a length of unknown coast line had at their disposal none 
but country craft, dependent upon oars or a leading wind, 
and equally unable to live in a seaway or to resist the slight- 
est pressure by ice. Moreover, as such vessels could afford 
their crews no sufficient shelter from the rigor of an Arctic 
winter their commanders were greatly hampered by the 
necessity under which they lay of securing a return to the 
nearest settlement before navigation should become im- 
peded; the further, therefore, they advanced from home, 
the earlier they had to begin their retreat, and thus they 
seem to have always relinquished their object at the very 
beginning of September, just as the time was approaching 
when, as we have since learned, those seas are least encum-. 
bered by ice. Professor Nordenskjold, therefore, while he 
acknowledged the courage and hardihood of the crews, and 
the tenacity of purpose displayed by their leaders, thinks 
nevertheless that their sufferings and frequent failure ought 
not to discourage Swedish sailors serving on board a roomy 
steamship, properly strengthened for Arctic work, and fully 
supplied with provisions and other necessaries, in case she 
should be compelled to winter in the ice. 

Out of a fund raised by private subscription Professor 
Nordenskjold has purchased the steamship Vega, and pro- 
poses, in a petition for assistance from the Swedish Admi- 
ralty, lately presented"to the King, that, after being fitted out 
and supplied with coals and provisions at the expense of the 
government, she should be manned by volunteers from the 
navy under the command of their own officers. Besides her 
crew of 19 men and officers, it is intended that she should 
carry & surgeon, and by way of scientific staff Professor 
Nordenskjold and three assistants. Leaving Gothenburg in 
July, she will call at a port in the north of Norway to ship 
four harpooners and to fill up with coal, and will thence sail 
direct for Deckson’s Haven, where she is expected to arrive 
before the end of August. 

The immense body of warmer water from lower latitudes 
poured into the Kara Sea by the Obi and the Yenesei forms 
a strong current which, according to Professor Nordenskjold, 
is, off their mouths, deflected by the diurnal rotation of the 

| earth and made to flow along the coast in a northeasterly di- 
rection. Starting from Deckson’s Haven in September, 
when this warm current has had time to exercise its full ef- 
fect upon the coast ice, Professor Nordenskjold hopes to find, 
at all events, a lane of open water which will enable him to 
double Cape Northeast, and should he succeed in doing so 
without any great delay, he thinks that the expedition may 
reach Behring Straits before the end of the season. Should 
it prove impossible to pass round Cape Northeast until very 
late in autumn, or should the distance thence to Behring 
Straits render such a step necessary, the expedition, by wiz- 
tering near the mouth of one of the larger rivers, would 
probably find some opportunity of communicating with 
home overland, and the ship would be ina position to com- 
plete her voyage in the course of the following summer, and 
return home by way of the Suez Canal. 

Among the advantages which it is hoped may be derived 
from the proposed expedition, Professor Nordenskjold, after 
referring to the happy results of fostering a spirit of enter- 
prise in the English navy, lays especial weight upon the 
value of the observations which the scientific staff will be in 
@ position to make, and points out the great benefit which 
will be secured to Siberia, and in a scarcely less degree to 
the world at large, should it prove possible, as in the case of 


If the temperature is too great the seed will propagate! Between Cape Northeast and the mouth of the River | the North Atlantic and the Yenesei, to discover a practicable 


quickly and shoot up, in a spindling condition, above the sur- 
face of the soil. The stems will appear whitish and partly 
transparent; the growth of the foliage will be excessive in 
proportion to that of the root: the plants will be weak and 
comparatively valueless. If kept too cold they will appear 
yellowish and stunted, many will die, and the remainder will 
become old without attaining vigor. 
ranges between 45° and 50° Fah., and in order to maintain 
this as near as possible the plants should be watered, at this 
time of the year, in the morning. The plants should not be 
placed in a position in which the light comes in from one 
side only, or they will stretch themselves in that direction. 


The best temperature | 


Lena our knowledge of the coast is derived from the reports 
of Russian surveying expeditions sent out from Yakutsk. 
In 1785 Proutschischeff, a lieutenant in the Russian navy, 
starting from that town, descended the Lena for more than 


800 miles, passed out to sea by its eastern mouth, and, after | 
sailing westward round the delta, wintered in Olensk Bay, 
in latitude 72° 54’. Next year, on August 5, when the ice 
broke up, he started afresh, and continued bis voyage until 
September 1, when in latitude 77° 29’, quite close to Cape 
Northeast, he met ice. and turned back. In 1739 another 


expedition, under the command of Lieutenant Laptew, also 
| of the Russian navy, left the Lena on August 1, and on 


summer route from the Pacific by way of Behring Straits 
to the Lena, one of the great navigable rivers which afford 
the chief means of internal communication throughout the 
vast extent of Central Asia. 


—________——»-+-9--~ 

THREE remarkable steps in scientific progress and discovery 
have been made within the past few months: The reduction 
_of the telephone to practical use on telegraph lines; the dis 
covery of the phonograph, by which the sounds of the 
| human voice are mechanically recorded and redelivered; the 
' liquefaction of hydrogen and oxygen gases by pressure and 


cold. 
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Chemistry,’ with supplements.—A. M. D.—See Scren- | wheel is above the plate; in the three quarter plate, be- 


many temperance advocates, who are apt to be led, 


PHusiness and Lersounl. 


The Charge for Insertion under this head 1s One Dollar 
a line for each insertion ; about eight words to a line. 


Mechanical Working Drawings 4 Specialty. 
Pemberton & Scott, Draughtsmen, 37 Park Row, room 80. 

Portable and Stationary Engines; Boilers of all kinds; 
45 Cortlandt St.,N. Y. Erie City Iron Works, Erie, Pa. 

Air Compressors, Steam Pumps. James Clayton, 
Brooklyn, N. Y. 

Alcott's Turbine received the Centennial Medal. 
Vertical Scientific Grain Mills. A.W.Straub & Co. Phila. 


Warranted best Planers, Jointers, Universal Wood- 
workers, Band and Scroll Saws, etc., manufactured by 
Bentel, Margedant & Co., Hamilton, Ohio. 

24 inch Second-hand Planer, and 12 inch Jointer, or 
Buzz Planer, both in first-class order, for sale by Bentel, 
Margedant & Co., Hamilton, Ohio. 

For Town and Village use, comb’d Hand Fire Engine 
& Hose Carriage, $850. Forsaith & Co., Manchester,N.H. 


Wrenches.—The Lipsey “ Reliable " is strongest and 
best. Six inch sample by mail 60 cents. Roper Caloric 
Engine Manufacturing Co., 91 Washington St., N. ¥. 

Agents wanted in every county to sell our new Ma- 
chine to File all kinds of Saws. Every one that uses 4 
Saw will buy one. Price $2.50. Illustrated Circulars, ete., 
free. E. Roth & Bro., New Oxford, Pa. 

Best Turbine Water Wheel, Alcott’s, Mt. Holly, N. J. 


For the best Bone Mill and Mineral Crushing Ma- 
chines—five sizes, great variety of work—address Baugh 
& Sons, Philadelphia, Pa. 

Galvanized Iron Cornice Machines.—The most Im- 
proved, Straight and Circular. Prices reduced. Calvin 
Carr, Cleveland, O., & Hewes Machine Wks.,Newark,N.J. 

Wanted.—2 H. P. Air or Spring Motor, weight 200 lbs., 
or less. J. M. Lauck, Parkersburg, W. Va. 

For Sale.—Brown & Sharpe Universal Milling Ma- 
chine; 5 ft. Iron Planer, 24 in.square; two 18in., 44in. bed 
Power Lathes. W. E. Lewis, Cleveland, O. 

Carriage Axles, Springs, Bolts. Wanted full particu- 
lars and prices of machines used in the manufacture of 
above. Address Selby & Co., Longmore 8t., Birming- 
ham, England. 

Lot of Second-hand Machinery for sale. G. Place 
Machinery Agency, 121 Chambers 8t., New York. 

For Sale.—A rare opportunity to secure Shop or State 
Rights, or the entire patent, for the best Balance Valve, 
with automatical cut-off regulator for portable and sta- 
tionary engines; no experiment; hundreds of them in 
use giving good satisfaction. H., Carrier No. 4, Detroit, 
Mich. : 

More than twelve thousand crank shafts made by 
Chester Steel Castings Co. now running; 8 years’ constant 
use proves them stronger and more durable than wrought 
iron. See advertisement, page 238. 

Lansdell & Leng’s Lever and Cam Gate Valves. Cheap- 
est and best. Leng & Ogden, 212 Pearl St., N.Y. 


Diamond Engineer, J. Dickinson, 64 Nassan St., N.Y. 
Cornice Brakes. J.M. Robinson & Co., Cincinnati,O. 


Walrath’s Improved Portable Engines best in market; 
8to8H. P. Peter Walrath, Chittenango, N. Y. 

Skinner Portable Engine Improved, 2 1-2 to 10 H. P. 
Skinner & Wood, Erie, Pa. 

Blake’s Belt Studs, best fastening for Rubber and 
Leather Belts. Greene, Tweed & Co., 18 Park Place, N.Y. 

Friction Clutches warranted to drive Circular Log 
Saws direct on the arbor, and Upright Mill Spindles, 
which can be stopped instantly; Safety Hlevators, and 
Hoisting Machinery. D. Frisbie & Co., New Haven, Ct. 

Union Eyelet Company, Providence, R.L, Manufac- 
turers of Patented Novelties on royalty. 

Machine Cut Brass Gear Wheels for Models, etc. (New 
List.) D. Gilbert & Son., 212 Chester St.. Phila., Pa. 


Boilers & Engines cheap. Lovegrove & Co., Phila.,Pa. 


Improved Wood-working Machinery made by Walker 
Bros., 73 and 75 Laurel 8t.. Philadelphia, Pa. 

Bolt Forging Machine & Power Hammers 8 specialty. 
Send for circulars. Forsaith & Co., Manchester, N. H. 

The Cameron Steam Pump mounted in Phosphor 
Bronze is an indestructible machine. See ad. back page. 

Horizontal Engine, 16 x 36, built by the Fishkill Land- 
ing Company, for sale cheap. G. Place Machinery 
Agency, 121 Chambers 8t., New York. 

Sperm Ol], Pure. Wm. F. Nye, New Bedford,,Mass. 


For Solid Wrought Iron Beams, etc., see advertise- 
ment. Addreas Union Iron Mills, Pittsburéh, £’8., for 
lithograph, etc. 

John T, Noye & Son, Buffalo, N. Y., are Manufactar- 
ers of Burr Mill Stones and Flour Mill Machinery of all 
kinds, and dealers in Dufour & Co.’s Boiting Cloth. 
Send for large illustrated catalogue. 

Power & Foot Presses, Ferracute Co., Bridgeton, N. J. 


” Solid Emery Vulcanite Wheels—The Solid Original 
Emery Wheel—other kinds imitations and inferior. 
Caution.—Our name is stamped in fullon all our best 
Standard Belting, Packing, and Hose. Buy that only. 
The best is the cheapest. New York Belting and Pack- 
ing Company, 37 and 88 Park Row, N. Y. 

1,000 2d hand machines for sale. Send stamp for de- 
scriptive price list. Forsaith & Co., Manchester, N. H. 

Steel Castings from one Ib. to five thousand Ibs. In- 
valuable for strength and durability. Circulars free. 
Pittsburgh Steel Casting Co., Pittsburgh, Pa. 

For Best Presses, Dies, and Fruit Can Tools, Bliss & 
Williams, cor. of Plymouth and Jay Sts., Brooklyn, N.Y. 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for Polishing and Buffing metals. 
E. Lyon & Co., 470 Grand 8t., N. Y. 

For Power&Economy,Alcott’s Turbine,Mt.Holly,N.J. 


Safety Linen Hose. Suction and Rubber Hose of all 
kinds. Greene, Tweed & Co., 18 Park Place, N. Y. 


NEW BOOKS AND PUBLICATIONS. 

QUARTERLY JOURNAL OF INEBRIETY. Pub- 
lished under the auspices of the Ameri- 
can Association for the Cure of In- 
ebriates. Hartford, Conn. 

The March number of this valuable periodical con- 
tains much interesting matter, including papers on 
‘‘'The Influence of Alcohol on Mental Maladies,” by M. 
Magnan; “Inebriate Asylums,” by Dr. N. 8. Davis; 
‘“‘Corability of Inebriety,” by Dr. Albert Day; and a 
variety of. original and selected articles. The prevail- 
ing tone of the Journal is liberal, and is in pleasing 


contrast to the unfortunately too common failing of ‘ ence Record” for 1874, p. 98; 


through excess of zeal, into being intemperate in lan- 
guage if in nothing else. For instance, we find Dr. 
Day saying: ‘‘ No doubt that wine—the natural product 
of the vine—was intended as food for its exhilarating, 
cheering qualities, and not as an intoxicant;”’ and else- 
where in the present number similar expressions occur, 
evidencing an enlightened view of a subject rarely dis- 
cussed with entire fairness. 


Reports oF Jupaes or Groups 4, 9, 12, 15 
and 17, Centennial Exhibition. J. B. 
Lippincott & Co., Philadelphia. 


These reports, edited py Mr. Francis A. Walker, 
Chief of the Bureau of Awards, consist largely of 
lists of prizes awarded and the reasons therefor, but 
are prefaced with general comments on the several 
groups of exhibits which furnish much valuable infor- 
mation. Group 4 includes animal and vegetable pro- 
ducts and the machinery for their preparation, and its 
importance warrants the minuteness with which the re- 
ports have been drawn out; group 9 consists of wool 
and silk fabrics, materials and machinery; group 12, 
leather and its manufactures; group 15, builders’ hard- 
ware, edge tools, cutlery, etc.; and group 17, carriages, 
vehicles, etc., and their accessories. 


SECOND ANNUAL REPORT OF THE NEW YORK 
State Survey. 1878. 


We are indebted to Mr. James T. Gardner, Director 
of the Survey, for a copy of this report, which gives 
particulars of the work accomplished during the year 
1877. The triangulation now extends acroes eleven im- 
portant counties in the heart of the State, and has af- 
forded the meansof determining with great accuracy 
nearly 170 geographical points lying within an area of 
8,000 square miles, and forming parts of these counties. 
The expenses during the year were $18,977 41, leaving 
an available balance of $2,406 36. 


MatrerR AND Motion. By J. Clerk Max- 
well, F.R.8S. D. Van Nostrand, pub- 
lisher, New York. Price 50 cents. 


This little volume is No. 36 of the Science Series, and 
is not inferior in point of interest to its predecessors. 


Mr. Maxwell has succeeded in compressing a very thor-. 


ough résumé of his subject into a compact and service- 
able shape—a task which, considering the temptations 
toward diffuseness, is by no means a light one. 


The March number of Industrial Art contains the 
usual variety of readable articles, and is profusely il- 
lustrated. The leading topics are Art Education, An- 
cient Textile Art, Technical Education on the Conti- 
nent, Fresco Painting and Modern Mosaics, and Notes 
on the Paris Exhibition of 1878. This excellent publi- 
cation fills an important niche in serial literature, is 
ably conducted, and presents a handsome typographical 
appearance. 


F. E. B.—See answer No. 48, p. 188, Sct- 
ENTIFIC AMERICAN, current volume.—J. Y. L.—See 
ScreNTIFIO AMERICAN, June 80, 1877, p. 408.—E. B. C.— 


=— 


The inductive effect in the arrangement you describe | 


would be only momentary, and under the conditions 
would hardly be appreciable.—A. L. B.—See p. 155, 
ScrENTIFIC AMERICAN Of March 9, 1878, No. 19.—J. F.— 
Use the cement recommended F. GQ. R., this page. 
Melted rubber sticks well enough, but does not readily 
barden.—W. H. B.—It should read —65° C.—L. V.B.P.— 
See answer No. 84, ScreNTIFIO AMERICAN, November 10, 
1877, p. 209.—A. L. B.—Consult ‘Chemical Recrea- 
tions,” by J. J. Griffin, F.C.S., London.—G. J.—Ether 
isnot injurious to iron and steel.—W. M. S.—See Sct- 
ENTIFIO AMERICAN, January 28, 1875, p. 49; also, March 
27, 1875, p. 193; January 4, p. 20.—F. A.—The solution 
ia camphor and sal ammoniac in alcohol, and fails to 
give satisfactory results.—J. H. H.—We do not know 
of such a process.—C. N. V.—We think the plan you 
describe will answer.—8. C. T.—There are a number of 
materials for the purpose in the market. If you donot 
find addresses in our advertising colamns, you might 
obtain them by inserting a notice under head of ‘‘Busi- 
ness and Personal.’—E. B.—We think you will have 
no difficulty in using coal stoves as you suggest, if your 
chimney is of sufficient height and clean, with a sepa- 
rate flue for each stovepipe.—W. C.—Among the most 
important studies for a machinist may be mentioned 
arithmetic, algebra, geometry, trigonometry, elementary 
mechanics, drawing, and the laws of heat, steam, and 
combustion.—T. G.—It is generally more economical to 
run an engine fast, and as there would be no practical 
difficulty in your case, it might be better to use the 
short stroke cylinder. As to pressure required, see 
ScIENTIFIC AMERICAN for July 17, 1875.—T, & A. W.— 
The data sent are not sufficient for us to judge of the 
practicability of the scheme. It will be well to refer 
the matter to an engineer.—J. C. H.—We think you can 
use a cylinder 8x 6 if it is convenientto increase the 
stroke.—W. H. A.—There are several varieties of the 
instrument you refer to in the market. It is commonly 
known as an ear trumpet.—A. J. and M. E. P.—See an- 
swer No. 17, ScrenTrFIO AMERICAN of March 4, 1876.— 
R. BR. J.—We can imagine circumstances ander which 
the flanges would probably break, but we do not think 
they would be certain to do so in ordinary use.—J. G.— 
In the query referred to, we understood that reference 
was made to stationary boilers of the two styles known 
as locomotive and return tubular, and our answer was 
based on the results of experiments.—S. E. W.—Your 
data are insufficient, but, as we understand yon, there 
is probably no great difference between the two.—J. 
W. L.—A2x5 inch cylinder will, we think, be sufficient 
for the work you describe.—H. L. C.—We do not under- 
stand, from your question, exactly how the device fs to 
be used. Send asketch and full description.—A. B. E. 
—You might use a small hot air eugine, which would 
not occupy much space and could be placed ia any con- 
venient location.—J. V. A.—If you mean a permanent 
magnet, 12 inches would bea good length for the diam- 
eter mentioned.—C. C.—Fryer's work on “Constructions 
in Iron ” will probably assist you.—W. T. B.—See ‘‘Sci- 


also, Watt's ‘Dictionary of movements. A. In 


vrrtc AMERIOAN, vol. 84, p. 866.—J. A. J _—We do not |low. 8. Has a watch ever been invented to run by at- 


know of such an explosive as ‘liquid dynamite.” 
Probably nitro-glycerin, which sometimes exades from 
dynamite when carelessly made, is what is meant. —W. 
H. C.—If you run the engine at a high speed, it would 
probably increase the power to make the alterations 
you propose. The covering mentioned usually pre- 
vents some loss of heat, and under some circumstances 
helps to preserve the iron.—L. B. H.—See answer No. 
62, p. 156, SCIENTIFIC AMERICAN, September 8, 1877; and 
answer No. 10, p. 314, May 15, 1875.—E. C.—Brass can 
be cast in any iron mould that is properly vented to al- 
low the air and gases to escape. The other materials 
you suggest would not be s0 durable. Diagram not re- 
ceived.—G. 8.—About two horse power will be snafii- 
cient.—D. D. B.—There are such saw-filing machines in 
the market. Consult advertising columns or insert a 
notice under “‘ Business and Personal.’? Emery wheels 
are made asthin as # inch. The saws are cut by 
punching machines.—C. F.—As we understand the ar- 
rangement, we think it will answer.—L. 8., J. B., and J. 
W. Z.—Insert notice in ‘“‘ Business and Personal” col- 
umn, 


(1) M..S. asks: What is it in ginger beer 
that makes the corks start out when the wires are taken 
off, and causes the beer to foam? A. The liquid is sur- 
charged with carbonic acid (gas). 


(2) J. B. C. asks: How can the capacity 
of acoal bin of given dimensions be found? A. Tf it 
is rectangular, take the product of the three dimensions 
in feet, and allow about 40 to 45 cubic feet for each ton 
of coal. If the bin is not rectangular, no general rule 
can be given without knowing the form, but you will 
find rules for special cases in works on mensuration. 


(3) J. G. R. asks: What pressure will a 
boiler 18 inches high and 9 inches in diameter, made of 
20 ounce copper, safely stand? A. From 15 to 20 Ibs. 
per square inch. In reference to your second question, 
address the manufacturers. 


(4) W. D. P. writes: O. C. L. can kill the 
vermin on his cattle with a decoction made from tobac- 
co stems or other cheap tobacco. An application of 
coal oi] put on very thin, or weakened, will answer, & 
strong application is not good for the animal. 

W. D. P. will find a recipe for bluing gun barrels in 
Screnturic AMERICAN, July 21, 1877, p. 44 (46). 


(5) F. G. asks: 1. Is too much blast in a 
melting furnace injurious to the iron? What effect docs 
it have upon the iron? A. The principal effect of too 
much blast is to waste fuel. 2. How much pressure of 
blast per square inch should we have for a 28 inch cupo- 
la melting 8,000 Ibs. per day with best anthracite coal? 
A. Exactly what pressure is best, under given condi- 
tions, should be settled, as it readily can be, by a few 
experiments. 3. Does poor coal affect the strength of 
iron? A. Coal containing ingredients that are injuri- 
ous to iron is apt to affect its strength. 

(6) G. M. A. writes: Tyndall in his “ Frag- 
ments of Science,” p. 19, uses the following words re- 
ferring to a brick thrown into the air: “ If not here 
caught by the bricklayer, it would return to the hodman 
with an accelerated motion, and reach his hand with 
the precise velocity it possessed on quitting it.” My 
preconceived ideas were in accord with Tyndall, and I 
was surprised when I read your reply to C. H., p. 108, 
current volume. Would it be asking too much to set 
forth your reasons for saying that a bullet fired upward 
from a gun will not retarn to the earth with the same 
velocity with which it ascended? A. The resistance of 
the air affects the velocity. In a vacuum, the initial 
and final velocities would be the same. You will find 
an interesting investigation relating to this question in 
Bartlett’s ‘* Analytical Mechanics. 


(7) F. G. R. asks: How can I cement 
firmly small pieces of soft India rubber to brass? A. 
Try a fused mixture of about equal parts of gutta 
percha and genuine asphaltum. 


(8) H. B. M. asks: What was the best time 
made by the steamboats Chauncey Vibbard and Mary 
Powell? A. The Vibbard is reported to have made 
the run from New York to Albany, in 1876, in 6} hours. 
The Mary Powell made the 76 miles between New York 
and Poughkeepsie in 8h. $m., and it is claimed that on 
August 7, 1874, she ran from her dock to Piermont, 28 
miles, in one hour. It is difficult to obtain trustworthy 
records. 


(9) J. W. Y. wishes to know the mode of 
applying a waxed oil finish to black walnut furniture. 
A. Rub ona mixture of linseed ofl and yellow wax, 
which may be colored by alkanet root. 


(10) F. L. 8. writes: I have a speculum of 
three parts copper toone part tin. How can I polish 
it? A. If itis scratched, you may first use very fine 
emery cloth, and then finish with rottenstone and oil, 


(11) X. Y. Z. asks: What is the cause of 
sparks flying about more at one time than at another 
when they are casting in a blast furnace? A. It maybe 
due either to differences in the iron or moulds, or mode 
of handling. 

What should be done to.cure eruptions on the face? 
A. Itis advisable to purify the system. 


(12) C. W. B. writes: I am building a bigh 
pressure condensing engine, cylinder 7 inches diameter, 
9in. stroke, 180 revolutions per minute. Average pressure 
SOlbs. It is forasteam yacht. 1. How many square 
feet of cooling surface do I require (surface condenser), 
water to be taken from outside? A. Allow 34 square 
foot of cooling surface for each ponnd of steam con- 
densed per hour. 2. What should be the capacity of 
the cold water pump, making 180 strokes per minute? 
A. Make it large enough to supply from 85 to 40 times 
the weight of steam condensed. 3. What should be 
the area of steam ports for a cylinder7x9? A. At 
least ;'; of piston area. 


(18) J. M. H. asks: 1. What is the mean- 
ing of the word ‘‘ line” as applied to the measurement 
of watches? A. A line is 3, of an inch. 2. What is 
meant by the word “plate?” ‘They are said to be fall 
plate, three quarter plate, etc., as applied to the 
the full plate watch the balance 


mospheric pressure or compressed air? Would such 
an escapement be practicable? A. We never heard 
of sach an escapement, but are not prepared to say 
that it is impracticable. Compressed air has been tried 
for clocks. ; 


(14) F. T. C. asks: Why is a tidal wave 
formed on the side of the earth opposite to that direct- 
ly under the moon? A. Brande makes the following 
statement: “The attractive force of a body ona dis- 
tant particle of matter varying inversely as the square 
of the distance, the particles of the earth on the side 
next the moon will be attracted with a greater, and 
those on the opposite side with a smaller, force 
than those whieh are situated intermediately. The 
gravitation towards the earth’s center of the particles 
nearest the moon will therefore be diminished, and, 
consequently, if at liberty to move among themselves, 
they will rise above the general level. In like manner, 
the moon's attraction on the most distant particles be- 
ing less than on the central ones, their relative gravita- 
tion towards the center will also be diminished, and the 
waters will consequently be heaped up on the side of 
the earth which is turned away from the moon.” 


(15) A. C.F. asks: What is the safe work- 
ing pressure of a boiler shell 44 inches in diameter, 4 
inch good boilerplate? A boiler maker says itis safe 
at 150 Ibs. to the square inch. A, We think 60 lbs. 
would be a much safer figure. 


(16) H. & 8. write: We have a 12 x 20 cyl- 
inder that now takes steam to within 2 inches of the 
last part of stroke. Can we by lengthening the valve 
so a8 to cut off at one half or two thirds the stroke get 
one half or two thirds the same power, which is all we 
need? A. We think your best plan will be to change 
the point of cut-off as suggested. If you can aleo in- 
crease the speed of the engine, you may effect some 
saving. 


(17) C. 8. I. asks: 1. What effect does it 
have on a slide valve to diminish or increase the 
size of the openings under it, the valve to remain the 
same size in both cases? A. If that is the only change 
the general effect would be to cause a very unfavorable 
distribution of steam, The question is so general that 
no very definite answer can be given, but you can make 
a model out of cardboard or stiff paper, and determine 
the action in any given case very readily. 2. Suppose 
there were no openings under the valve, what would be 
the pressure on it? A. The projected area of the valve, 
multiplied by the steam pressure, if {t is supposed that 
the valve is tight. 


(18) C. H. L. asks: 1. What is the best 
solvent for asbestos? A. There is no solvent for as- 
bestos ag such. 2. Can asbestos be reduced to a pow- 
der, 80 as to be mixed with other ingredients? A. Yes; 
heat it strongly and quench in cold water; then grind 
to powder. 


(19) B. H. W. writes: I have a telegraph 
line 11-8 miles long in excellent working order. The 
wire is No. 12 galvanized,and is worked with 9 cells 
gravity battery. 1. Can I convert it intoa telephone line? 
A. Yes, by removing the relay or sounder that is in 
connection with each end of your main line, and sub- 
stituting a telephone. 2. Must I use the battery to op- 
erate the telephone, or can I operate it without the use 
of abattery? A. The use of the battery is not neces- 
sary. 3. Can the ground be used the same as in the 
telegraph line? A. Yes. 4. Where will I find instruc- 
tions for the construction of a magnet suitable for the 
telephonic instrument? A. See answer No. 16, p. 299, 
of Screnturic American of November 10, 1877. 


(20) J. P. writes: When I dip my pen in 
ink the silvered holder shows a spot of copper where it 
touches the ink. What isthe cause? A. Galvanic ac- 
tion may be the cause. If 80, copper is present in the 


(21) G. D. H. asks: Can the electrical arch 
be produced with a Grove’s battery of 4 cups, and 
so can it be made by the current developed by a 
magneto-electric machine? A. Four cups of Grove’s 
battery are hardly sufficient for this purpose. From 20 
to 60 cups of Grove’s or Bunsen's battery, or a mag- 
neto-electric machine, are generally used; see p. 1814 of 
the SUPPLEMENT of March 9, 1878. 

Would two or three cubic inches of air, or as much as 
would remain ina gas bag holding three gallens, after 
the sides were brought together so as to expel as much 
air as possible, render the hydrogen with which the bag 
is to be filled dangerous to be ignited at the end of a 
tube a foot long? A. There is a possibility of the gas 
exploding under the circumstances you mention; if you 
first introduce into the collapsed bag a small quantity 
of gas, and then expel this, there will be less chance of 
an explosion; but a safer way is to interpose a wash 
bottle between the bag and the tube from which the 
gas is burnt. 


(22) M. H. asks: 1. Can steel be mixed with 
melted cast iron when in the ladle? A. Yes. 2. If s0, 
what per cent of steel can be used? A. There is 
scarcely any limit. 8. Does it improve the iron? A. 
So far as we know, in certain proportions and for spe- 
cial purposes, it does, but scarcely enough to make the 
mixture very desirable. 


(23) H. 8. R. asks: How should the cut-off 
valve on a slide valve engine be set to get the greatest 
amount of power, to cut off the steam at equal dis- 
tances from each end of the cylinder, or at opposite 
points in the revolution of the crank? A. It is gener- 
ally advisable to equalize the cut-off in reference to the 
stroke. 


(24) L. G@. writes: Ihave a boiler which is 
too small for its work, and intend putting in another 
inconnection with it. The proposed new boiler is to 
be shorter and with less tubes than the present one. 
The connections are to be a steam pipe running from 
the top of the new boiler to the dome of the old one, 
and a water pipe at the back of the boilers. I propose 
to fire both boilers together, or with the same fireplace. 
Will this arrangement answer? A. Yes; if you fit 
check valves to the feed pipe, so that the water cannot 
be forced from one boiler into the other. 
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(25) J. W. asks: 1. How is lead pipe pre- 
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oe ce cece cene cc esceescesecscence Shot, canister. A. M. Sawyer................... see. 0.976 

pared for making a wiped joint? A. Clean it thor- made palatable, or at least improved. A. Bancid but- ee Bre Ds WU OU is ees vice ov eukdscea cee. 200,955 | Shutter fastening, J.C. Knoeppel...... . 200.21 

oughly. 2. What is the solder composed of? A. Equal | ter if boiled in water with a tenth part of new animal | Cee ee sa aes epparebns, GL, ANAON....0......secescese, 200,963 

parts of lead and tin. 8. Are there any practical books | charcoal will be divested of its rancidity, and may be Cutcrhandv€. Me Coding picipoee Wpithl ald miaia arated Cee ee 201,014 
‘ ; o Us BE. COUIGED 22... ec ee secs ne cece \ oldering apparatus, F. 8. Robinson........ 

on plumbing? A. Send for catalogue to one of the | used for cooking purposes, although its fresh flavor Deflector and evaporator, hot air,8 B. Sexton. 201,064 | Spring, car, C. French... PDE SUS eee kee 

publishers who advertise in our columns, will not be restored. A better way is to melt the but- Dentist’s slab and bottle holder, E. F. Hanks..... 200,889 | Spring, vehicle, C. N. Schofield s an sei S00 

(26) E. ©. D. L. asks: How ance ter ina stoneware or enameled iron vessel Over & wa- | Die for plastic substances, M. Carty......... eee 200,986 Stamp, pneumatic fountain, Roperts & Gary...... 201,048 

a air as > tow are conca ter. bath, with an equal quantity of fresh animal char- Dough raiser, J. Whitehead............. 605 eececs. 200,957 | Steam generator, W. S. Salisbury .... ............, 200,933 

razors made? A. By transverse grinding. coa], in coarse powder free from dust, and strain | Dredging scow hopper, BR. Cartwright ............. 200,831 | Stone, artificial, F. Koskul..... s+eeee 200,834, 200,885 
(27) H. L. asks: 1. How much heating sur. | through a clean piece of uncolored flannel. The but- | Drill. Sr paaais . HemINgTay.....+. 20. ss. mani aie ea poaghgas compound, A. McLean........ 201,082 

ter may then be worked over with i a » 8000, O. N. SKAArAAS ..... 0... ek eee cece eee ove, oil, Hailes & Gray... . Oo ese ee nese enceaes E 
face is required for a yacht engine, 4 x 4 inches, to give y ie abe f with new milk, and col Dilla, force feed forersin: Aa Macca ++, BOLO29 | Stove, cooking, W. A. Stroug. Jr. a 
plenty of steam without crowding the boiler? A. Make | ored, ’ & little annotto. Batter thus re- Drills, force feed for grain, J. F. Winchell... ;. 201.079 | Stove uven, E. Bussey POT. AT) wee coceceees Mt 
a boiler with about 100 square feet of heating surface, | Covered will not remain sweet very long in warm Drilling machine, T. B. Jordan................. .. 201,017 | Stove pipe shelf, R. G-Yousc. Steet ecto wees baad 
2. Ia a 34g inch cylinder large enough fora boat 25 feet | Weather, but this tendency towards Francidity fs in a! Drum, heating, W. A. Bwaren ..........c.ccceeece. 200,943 | Stove shelf, E Buseey.................. . oo ee aia: 
long and 5 feet beam? A. A cylinder 844 x5 inches | Measure overcome by well salting it and adding a few | Egg carrier, W. W. Smith....... c.c..cccccccecs oeeee 201,062 | Strainer for milk pails, M. Campbell................ 200.978 
will answer. 8, What is the best wheel for speed? A. | grains of sodium salicylate to the pound while work- | Elevator, C. H. Morgan...............06 sesscees +++ 201,087 | Surveyor’s transit, W. L. F. Martens............ 200,838 
A three-bladed screw, of as large diameter as can be | ing it. Hlevator, J. G. Willard...... oes ncesessnvoresccneness 201,078 | Syringe cap, E. Hagerty.........ccccccee ve cececess 200,009 
immersed, will give good results, (89) L. H. F. asks: 1 What is the thickest Engine for ae abi J. J. Carter. ........ piped ae saveomge a Thurston. ..........., eovee 200,849 
‘ A ° seba Engine, gas, J. Brady ..............ccccccccuceccecces @, fo » W. HL Palmer. ................. ihe 

(28) C. L. D. writes: 1. I have an upright | solid armor plating put on vessels? A. About 18 inches, | Engine, steam pumping, G. F. Blake .............. 200.890 | Table, kitchen, De BNO | opecrncssacuaheneactosinns sma 
tubular boiler 7 feet high, 26 inches diameter, 20 inches | 2» How thick have such plates been rolled? A. 22 Engines for paper pulp, C. L. Hamilton.......... - 200,888 | Table leaf support, G. T. Wallace ........... 2... 200,954 
grate, 32 2-inch tubes 5 feet long. At what distance | inches. | | Envelope, W.L. Benham................0.0.eceecees 200,858 | Tea kettle, Menaar & Sangster..................... 201,084 
from the top of the boiler should J keep the water, with EE likade sey ‘ rete aisisis Wie wes eS ees 1-0 aipeice eesteacals 200,965 Pe bacboeey acoustic, T A. Edison.................. 200,954 
60 Ibs. pressure? A, From 12 to 15inches. 2. Will it|  —nna OOS aucet, Lillis BBE... ce eecec eens caecenneeenees elegraph perforator, etc., T. A. Edison.......... 200,995 
Pivulicane more steam with a given amount of ac COMMUNICATIONS RECEIVED. «| Fence post, A. B. Sprout ........ ... scechuceubeites 200,946 | Telephone, J. B. Smith....... sacStuade Sie ttaSestack 201,060 
than a boiler 2 feet shorter and tubes 3 feet long? A. The Editor of the Screntrrto AMERICAN acknowledges | Fertilizer dropper, J. Moltrip ...............-ccecees 200,887 | Thill coupling, H.J. Dles........... Occ cee teen ceanes 200,882 

with much pleasure the receipt of origi 1 q File, bill, J. FE. Gorman ............. cs ccceccccceecece 201,004 | Tobacco pipe, T, A. Van Norden...........c.s.c0e0. 200s 
Generally speaking, yes. 8. How much coal is gener- ahs alice Bld postal Gard A Wiel ie eee 201,077 | Tool handle, J E. 200,989 
ally used in 10 hours in such a boiler to produce 4 horse | Contributions on the following subjects: Fire arms, nipple guard, N. Frets..............00005 200,999 Toy money box, Abell & Brech ; mt. . S : : ; . . : . ; 200,835 
power? A. From 200 to 500 lbs. 4. What will be the Corroded Cannon Primers. By W. P. M. Fire escape, J. C. Moore.......c000..05 coos cucceee 200,870 Toy musical instrument, L Anderson............. 200,964 
best way to jacket a boiler—brick it to return the; Fixation of Atmospheric Nitrogen, By J.J. B. Fire escape, J. G. Richardson ................ecee06 200.84 Transom lifter, W B Mitchell... Peintetaaieiaas 200,589 
smoke down (after it has ascended the tubes) ontside| Steam Cannon. By H. S. B. : Fire escape, 8. Root.... ........-cccecececcesceseces - 201,050 | Twisting yarn into hanks, B S. & A. Jennings.... 200,917 
the boiler and in the chimney, or let the smoke go from | Locomotive Strokes. By F. G. W. and E. 8. N. Fire escape, N. Schroeder......... 66. seeeceeee 200,878 | Valve coupling for vacuum pipes, W. H Smith... 200,04 
the tubes to the chimney and brick itin? A. The first} The Rail Problem. By W. G. B. Fire extinguisher, T. F. Gilliland... ............ 02. 200,826 | Valve for steam engines, Cope & Maxwell......... 200.858 
plan will generally be slightly more economical than the Utilizing Solar Heat By W. A. Fire kindler. Boote & Hechler Peete ere sercssaveseens 200,972 Varnishing machines, Gq. Burns seene ©. Covevecseance 200,894 
ese Fire kindler, J. H. Prentice ............ ele: Seba -+ 200,045 Vehicle running gear,J A. Hinson....... wikenesans 21018 

other. 5. My engine is 4 x 10 inches cylinder. If itis! Causesof Explosions. By C. 
Fruit boxes, etc., handle for, R B. Morey --.. 201,086 Vehicle running gear, I. H. Mulford................ 200572 
ran 150 revolutions will it produce the same power that | Liverpool Engineering Society. By W. W.8. | Furnace, boiler, W. AYres.....0....0cccc.ccecccoece 200,815 _ Vehiole seat, spring back, E. Wilson 200.980 
a cylinder 4 x 6 inches, ran 00 revolutions, would? A.| Saw Straightening. By 8. R. ; Cumnace, glass, J.M Broofield......... .. ..... .. 200,978 Veneer cutting machine, 0. T. Fairchild 200,906 
Other things being equal, it would. 6. Why are cylin Moon Rising tn the West. By C. I. | Gas retort,J. Burns. ..........0.. cccesecee cen e+e 200,820 Vise, A P Thompson...........0c.cccccceceee s., 200,848 
ders made lately 5x5, and 6x6, and8x 8, etc.,and| Alirin Water Pipes. By W. B. H. ; Gas retort, charging scoop, T. H. Birch. .......... 200,888 Wagon running gear, F. Gordon.................... 200,863 
run 80 fast, instead of 5 x 10, etc.? A. To increase the Stovepipe Joints. By W. R. A. ; Gate, J. Flinner ............ ae ‘ +++ +++» 200,825 Wagon running gear, W. Ulrich ....... Wow ses <ceaeis 200,82 
efficiency for a given weight. 7. What distance should Dividing Circles into Odd Numbers of Parts. By ' Gate, Kelter & Leicken.... ............ -» --e-« 201,018 | Wash board,C H. Baldwin............ wa wpe beie eke 200,852 
& 4 inch piston travel in a minute to produce a 4 horse | T. 8. M. paar Pp. a adage Gel ao - , pee dt, sear aie blebs ftom earl eeeiise Saaweeats ooe- 201,068 
r? A. It depends on the press re, 2 : nan er, &. Hi. Gratiot. . ..-... 200, ashing machine, B. F. Comstock ................. 200,898 
sii i " . P re stay ae Fan — AHL Grain binder, D. McPherson ........... .. ... -. 200,868 | Washing machine, Sievert & Young....... ........ 200,942 

(29) A. A. asks: Will Portland cement and . BY A. OL. Grain separator,J Worlck................6. --. .. 201,080 Watches, reversible pinion for, W. P. Huntoon.. 200, 

eand make an artificial stone that will anawer for| 28t Locomotive Building. By D. Z. A. Grate, De Cell & Jennings.......... . ..-.. ... +++ 200,989 | Watchmaker's oll cup, E.R. Weber... 200,888 
Atmospheric Telegraphy. By H.C. 8. Grinding machine, C. Riches........  ...s.e...06. -- 200,995 | Watchman’s detecter. T. D. Osborne.............. 200,928 

a water table and window sills for a brick house? If 
hat ti best? A, Colgnet’s béton (5 Smokeless Factory Chimneys. By J. C. E. | Hame strap loop, A. Ableiter.... ............0000. 200,886 | Water regulator, Mueller & Gross ............... 200,871 
80, what proportions are bes a. Volgnet'’s m ( Mirror Galvanometer. By A. F D. Hammock support, G. Wheeler...... SuaSeteiemetns’ 201,074 | Water wheel, turbine, A. Bee ...................... 200,966 
measures sand, 1 measure quicklime, 14 to 14 measure Handcuff, Tower & Kahlke. . 2. ......ccecececeece 200,950 | Water wheel, turbine, G. A. Harbangh............ 201,007 
hydraulic cement) will answer for the purpose abont as OFFICLAI Harvesting machine, Samuelson & Manwaring.... 201,052 | Wheel and axle, car, J. M. Whiting ............... 200,884 
well as stone. ee Hat folding device, A. C. Fuller..,.......... s+e--o» 200,906 | Windmill, F. Robert ..... weetee seeeeee cer eenees eee 200,874 
: * . Hat mirror, F J. Hoyt. ............... see ase sooes 201,016 | Window, G@. H. Gerken... ......ceccccececee ee, 200.907 

(30) E. E. V. asks: What sized screw will | N D E X O F | N V E N T | '@) N S Hat pressing machine, A.C. Fuller ............. --+ 200,005 | Wire cutting machine, W. E Stearns.............. 200,947 
it take to propel a flat bottomed boat 20 feet long, 6 feet Heater, car, W. Smith ............0cc000. vee cveveee 201,081 | Wrench, Berden & Watren.......................... 200,971 
beam, and 5 inches draught, at the rate of 8 miles an FOR WHICH Heating apparatus, R. Freer....... .... seeseoeesee 200,998 | Yoke attachment, neck, Clemmons & Hills....... 20,971 
hour, with the screw two thirds immersed and running | Letters Patent of the United States were | Hoe.cotton,J.M. Moore....... . ce eecceces coses-en M00, 
at the rate of 150 revolutions per minute? A. You have Granted in the Week Ending Holsting apparatus, C. E. Albro. ...... cercecesccss S00, 961 2 
fixed the diameter by the draught and immersion. Hop picking box, W. Brooks .. .............seesee.« 200,892 
Make the pitch such as to give 1,4, the required speed. March 5, 1878, a gia oes rmiee ; phen Locke..... .......00+. aise , 

orse collar, P. J. Pca: Be arises ere 
riage a ile va wever, probably answer better AND EACH BEARING THAT DATE. Horses, implement for cleaning, A. A. Russell.... 201,061 
& es Hydrometer cup and thief, C. Cox..... ........6.6. 200,981 
. (Those marked (r) are reissued patents. ] 

(31) H. C. M. asks: What is the best way aetna eMail: aria a pe = AY ‘eo a A) 
of removing lime scale in a locomotive boiler without} A complete copy of any patent in the annexed list, ae amp W. - ceo Lae easte 200,800, CAVEATS, COPYRIGHTS, TRADE 
injuring the latter, when the scale cannot be got at by | including both the specifications and Grawings. will be | ramp chimney attachment, L. D.B Shag... 200,879 MARKS, ETC, 
mechanical means? A. Allow the water to become furnished from this office for one dollar. In ordering, | Lamp, of] cook stove, H. L. House. .. . weeese- ee 200,918 
cool in the boiler before blowing out. please state the number and date of the patent desired, | Lamp, student, F. W. Platt.........0..cc0000. . - , 200983 Rec iste edie eal ea oh bela bei 

P Lamp globe, T. Walton ......... 00... eee.e..- 2. 901,072 | tion of the Scizenrr10 AMERICAN, continue to examine 
__ (2) W. O. asks how river steamers are pro- ee ee PY Bows Now Vorkicltys | eeanead Ween ++ s-s+/ea+ + «ee 201,021 | Improvements, and to act as Solicitora of Patents for 
pelled over bars. A In some cases levers are used to Adding machine, M. W Winkle......... .... . .. 200,911 | Leather strap holder,D A Johnson ...... ... 200,918 | Inventors. 
lift the boats aver, and in others they are pulled over by | Air compressing, etc., machine, I. Dreyfus ... 200,901 | Lightning rod eonnection, Smith & Hewitt ... .. 201,068 | In this line of business they have had over rarmrr 
throwing out an anchor connected to a steam windlass. oe soot J.C oe i Fp ete payie Link aoe on est W Jackson..... ...... 0.0... 20815 | yeans’ EXPERIENCE, and now have unequaled facilities 
68, 6 c., man acture 0. 9 . eeeee-reece r) Lock, ® . @ eees- 8 *Beeeets Coretee se eras 9 
(33) C.. A. L asks: What speed may be ex-|‘snimaitrap J A Pale oe -+e+++ 200,980 | Lock, seal, A. F. Whiting... ... oe ... 201,076 | TOF the Preparation of Patent Drawings, Specifications, 
nimal trep.:d: ce er comtes canecaceeaiaite sane : = ng . : and the Prosecution of Applications for Patents in the 
pected of a flat bottomed stern wheel boat 8 x 35 feet, Auger, hollow, @ N. Stearns......... Pek Sen enipced 201,064 | Locomotive ash pan, J. B Harrison ........ ...... 200,910 Called Granace i Foreign Coaniiea, 3a 
drawing 1 foot of water, and having two slide valve ; Axle box, car, W. H. & F.C. Burden... .... . . .. 200,898 | Loom temple, N.I, Allen .......... . ve tesseree oe 200,814 | / ited States, Canada, and Foreign Countries. oe 
(double valves) engines 4 x 12, with 150 Ibs. steam? A, | Axle box ltd, car. J. Conner . ...... ........ 200,854 | Lozenge machines, T Robertson ..... .. paella easel 201,049 | Mann & Co. also attend to the preparation of Caveats, 
Probable speed, 5 to 6 mileaan hour. 2. How many | Axle box, vehicle, J. Edson ............c205 ccceeses 200,908 | Lubricator, axle F. W. Carpenter...... see biwenaees 200,965 | Trade Mark Regulations, Copyrights for Books, Labels, 
square feet of heating surface will be necessary to fur- | Bag holder, W. H. Dungan ...................-..-.. 200,857 | Lumber drier, A. McNeile..... .... ‘Aes ecaides eseheen 201,083 | Reissues, Assignments, and Reports on Infringements 
Bale tle, R. H. Goldsmith .... .......... cosce cee 201,003 | Lumber, machine for ripping, ete., J. Du Bois.... 200,982 of Patents. All business intrasted to them is done 
nish steam enough with forced draught? A. Boiler | Bale tie, I. A. Kilmer : 201,019 | Magnet, electro, EL Paine ... ........ ..s-ss+++++ 200.999 | sith special care and Sdarats 
may have from 150 to200 square feet of heating surface. | 5o04 ovttor, wire R. Hale... -ssssssccscseess+ 201,008 | Meal bin, C. Raiblo.. 0 rT gona | ieee n eae oe Sy ener 
5. 1.1 set the boller so that the fire can go alll aroundit, | Banjo, H.C. Dobson...) 200,900 | Mechanical movement, J. W Maullins.............. 201.039 | ae cere ea eunlinedaucacanunies 
will not that part of the shell above the water line be- | Bath, vapor, I. Jansen... 200,916 | Medical compound, II & M. Hawkins ..... .. ... 201,010 ir ; napa : aa ae a 
come too hot and injured before steam is got up? A. | Bed bottom and fire escape, W.U. Hoover... 201,015 | Mill bed stone support, F.G. Wallace ...... .... 201,071 | Containing splatter: pe apres ieee se 
‘By getting up steam slowly you will have no trouble. | Bed lounge, H. Richter............. Dcotdexes cesses 200,845 | Millstone driver, W. E. Sergeant ......... e-eeesees 201,083 | to procure them; Clions concerning Trade ’ 
4. Will I have to pay a license for running such a boat | Bedstead, invalid, A. Iske......... .... ......... 200,865 | Millstone exhaust, F. Teepell... ..... Sueebateues +. 200,949 | Copyrights, Designs, Patents, Appeals, Reissues, In- 
on the Missouri river? A, Yes. Bee hive, J. W. Park...........ccceecees Nekse eadeiees 200,931 | Mop heads, etc , attaching, L. Grube ............. - 201,006 | fringements, Assignments, Rejected Cases, Hints on 
Bell, call, W. H. Nichols..... .......0..00.6. ea eeeay 201,041 | Motor, spring, E B Rioe..... ... ..... 200,843 | the Sale of Patents, etc. 
(84) J. W. R. asks: 1. What is the horse Boat, reversible dumping, J. L. Ketcham... ..... 200,920 | Mower, lawn, E. A. ae oe gsc lets Maates 201,012/ Foreign Patents.—We also send, free of charge, & 
filer with 52 flues, each 7 | Bobbin winder, N.8.C. Perkins ...............000. 201,044 | Musical instrument, chart for, F. E. Mason .. .. 201,090 Synopsis of Foreign Patent Laws, showing the cost and 
aes sae ecomonys arenes be a is ity Boiler, tubular, Ge PONG 6 ese eesndie cet edicace 200,873 Nail rod machine, G. Gilbert. 2. 2... cece cc cen cece 201,002 . ynop crak tents in all th rincipal 7 
feet long by 2 inches? A. There is no standard for ra- method of securing patents e principal coun 
Boot and shoe machine, T. H. Thomas............ 201,069 | Nozzle and spout, L. F. Betts .. .........00.0.ece0es 200,816 | , i d bear in 
ting the horse power of aboiler. 2. What is the horse tries of the world. American inventors shoul 
Boot and shoe machine, W. Corney.... ....... esee 200,979 | Nut, A. Wieting ...........0c00.05 cescescee cocceece » 200,959 ; val 
power of a 10x 22 inch engine? A. Multiply the area Boot and shoe, metallic nail strip, W. F. Prusha, 200,989 | Nut lock,@. W. Goodwyn ........... . + 200,562 / Tind that, as a general rule, any invention that is valu- 
of the piston in square inches by the mean pressure in Boots,etc.. sole protector, H. H. Van Benschoten 201,070 | Obstetrical support, J. Loree... ....... 201,027 | able to the patentee in this country is worth equally as 
Ibe. per square inch, and by the piston speed in feet | Bottle stopper, J. W. Curtis..........cccececseecees 200,964 | Organ, reed, G. Woods ........ s+eeeeeees o» 200,860} much in England and some other foreign countries. 
per minute, and divide the product by 88,000.. 8. How Bottle stopper, A. F. Dieta........ .c..5 cecuce eseee 200,991 | Padlock, H. A. Deraismes............0.....cececes, . 200,990 Five patents—embracing Canadian, English, German, 
much coal per day of 10 hours would the boiler use? | Bottle stopper, W. H. Hicks............ enc eeeeus ame 201,011 | Pail, R. H. Stilwell... .........cc00 0 co cceecece ceuee 201,006 | French, and Belginn—will secure to an inventor the ex- 
A. With 9 good dranght such a boiler should burn from Bracket, show, C. M. Webster ..............sceseees 201,078 | Paper folding machine, Nordblom & Hansen.. ... 200,888 clusive monopoly to his discovery among about one 
12 to 15 lbs. of coal per square foot of grate per hour. | Brake for light vehicles, C. H. Weiss .............. 200,956 ; Passenger register, 8. Hastings ............ eereacen 201, HUNDRED AND FIFTY MILLIONS of the most intelligent 

I wish to pump water 100 feet inclined up 45°, Can I Brake, wagon, R. D. Adams........... eencecsceene oe 200,887 | Photographic aprcreanlys Mckay be seccece tp people in the world. The facilities of business and 

do it with a common suction pump that carries 1 inch Bread, etc., implement for cutting, L. Quigg .... 201,046 | Piano case and frame, OOOB fiscasceseccssscces 852 steam communication are such that patents can be ob- 

Buckle, G@. W. MCGIIl.........0. cescoseccceses ere 200,967 | Picture frame, F.H. Moore —........ccccesecouece 201,085 : l t 

Pipe by placing the pump half way and getting that far Burglar alarm, H. Hart 201,008 | Plane, bench, H. P. Taylor...... .....c.0.00 sees 201,068 | tained abroad by our citizens almost as easily — 

Py suction and forcing the other part? A. Youcannot | Button, W. T. Farre cise ciitseve sada MOISE | Planter aolsan Wil fostaac . 200,968 | home. The expense to apply for an Englieh patent is 

draw water, in ordinary practice, through a vertical | Buttons, fastening plate for shoe, G. Conover .... 200,978 | Plow, H. Gal@......e-cecceese--- cc, utes. Sues 200,881 | $75; German, $100; French, $100; Belgian, $100; Cana- 

height much exceeding 27 feet. Cake cutter, J. Whitehead... ........c.ecceeeeee - 200,958 | Plow colter, J. Pierpont........ svete wtecesieee «+. 200,842 | dian, $50. ‘ ‘ a 
. Can for transporting liquids, J. Graves (r) ........ 8,113 | Plow regulator, D. M. Johnson ..............0.0.0-. 200.919 | Copies of Patents,—Persons desiring any p 

(35) T. N. C. asks: Is there any well tested Car seat, E. B. Simps0n......0......scecccesseeecccce, 201,056 Plow, shovel, T. W. Boyle ....... eee, ++++++ 200,819 | jeued from 1886 to November 96. 1867, can be supplied 
and established system of gas making by which half a Carpet cleaner, C. Cummings ....................... 200,822 | Plow, sulky, J.C. Lely ..........c.cccecseseecsceese 201.025 | with official copies at reasonable cost, the price de. 
million feet of heating or 200,000 foet of lighting gas Carriage, child’s, @. W. Pearce ............cecece0 201,043 | Plow, sulky, J. Pierpont..........ecsccccseseceses «» 200,841 pending upon the extent of drawings and length of 
can be made from a ton of pulverized coal by aid of Carriage top. shifting, O. Easterling................ 200.858 | Pneumatic, etc., apparatus, J. W. Hyatt... ...... 200,914 specifications. 
steam? A. No. By Lowe’s process about 48,000 cubic Carriage, safety top, J. Curren..............0.0ceee. 200,856 ; Pocketbook, G. W. Amesbury.... .......... 00 oe 200,962 Any patent issued since November 21, 1867, at which 
feetof combustible gas Is obtained per ton of anthra- | Carriage, shade, H. 8. Smith ................0.2.--. 200,945 | Policeman’s club, J. Christman...............00.00: 200, time the Patent Office commenced printing the draw- 
cite coal expended. This includes the fuel used under | Cartridge, G. W. Evans ............ cccccccccccecses 200,995 ; Printer’s quoin, G. D. Whittlesey ...........0.65 + 201,005 , a ifications, may be had by remitting to 
the steam generators Cartridge box, J. W. Frasier (r)........... sccseees 8.112 | Printing machine, rotary,G. Newsum.............. 200,927 | Ings and specilica ’ y 

° Cartridge loading device, E. Schenck .............. ' Printing press, W. H. Goldin ................sce0ec: 200,887 | this office $1. eer 

(386) W. T. N asks: What is the mode of aeena apt 4 Lenape ts dees du ctacaencoas a : Propeller, 8. ia en : See ere = bites endear e neve eat - ese A eae any patent issued sin 

; T, Folding, J. B. CID eee eee eeeeesceee recs ~~ . Pump, lift and force, N. Malmquist................ wv will be furnished for $1. 

aEeRuly A end st irate Chair, rocking, G. Roeder............0.cccccceececees 200,937 ' Pump, steam vacuum, D. M. Terry....... done egetuy 200,881 when ordering copies, please to remit for the same 
y . Pp prep: .,, | Chest, apparatus for developing, D. J. Mosher ... 201,088 ; Radiator, steam, J. H. Cunningham............... - 200.983 | 0. above, and’ state name of patentee, title of inven- 

oratory by passing hydric sulphide gas through an Churn, C. Farmer ..........0. c.cccccccecsccceccceces 200,997 " Railway, elevated, A. Brandon..........-.0.se.e.-. 200.969 onan d date of patent 
aqueous solution of pure sodium hydrate to saturation. ' Churn, revolving box, FE. P. Conser.........00..00. ' Refrigerator box, G. D. Cunliffe ........cscesseeeees BS Ir gee ea coe tae tna fall dinecdious F0e-Gutalalle 
Commercial sodium sulphide consists almost invaria- Churn, power, A. W. Decker ............ccceccessees 200.968 | Safe. burglar proof, G. L. Damon ..........s0..00.- 200,898 | _ A pamphlet, con & ties, K lsndocmielytoand 
bly of the higher sulphides, mixed with sulphite, hypo- | Cigar pipe,J.G. MoCarter. .............. -+++ 201,081 | Sash balance, Shinkle & Stambaugh................ 201,055 | United States patents oe siclaec 140i pages aiid 
sulphite, and sulphate of sodium. Cigar wrappers, forming, O. A. Bishop ........... 200,889 | Saw mill head block, J. 8. Schoffeld.............08. 200,940 . Reference Book, gilt edges, co A ener pat 
_ | Cigarette, C. @. Emery ...........ce. cece eeeeeee 200.859 | Saw teeth, securing insertible, N. Johnson ........ 200,888 | many engravings and tables important fl 8 

(37) W. R. R. asks: How can I make in- ; Clock, cosmographic, Henard & Lasnier........... 200, Sawing machine, Dixson & Reoords......... ...... 200.899 | entee and mechanic, and {s a useful hand book of re 
delible ink for marking clothing? A. India ink ground | Clothes pounder, K. A. RAY. iciscs.  cacestewoces 200,902 | Soraper, earth, B. Slusser....... .......ccsceessecees 201,057 | ence for everybody. Price 25 cents, mailed free. 
up with a little good writing fluid makes one of the best | Coffee polishing machine, H. 0. Bloom............ 200.817 | Scraper, revolving earth, B. Slusser................ 201,058 Address 
indelible inks known. Collar and cuff, Sanborn, Kanouse & Sanborn..... 200,989 | Semolino, etc., te flour, reducing, R. Frost........ 201,000 MUNN & CO., 

What will prevent plaster of Paris moulds used in | Cooler, Hquid, C. A. Maus........ Pere eccecaccecscans 200,925 | Sewer trap, J. L. Knight......... 00 cece cccee cect eee 201,020 Publishers SCIENTIFIC AMERICAN, 

, . Corset, L.8. Bortree.... ......... ccc ccscceccececece 200,967 | Sewing machine motor, I. E. Myrick...........0..05 201,040 37 Park Rew, X ¥- 
vulcanizing from cracking in the dry heat? A. Dry the : 200,941 . sy 
, Corset.1. D. Warmer (r).. 0.2.0.0... ccc cccccccccecec 8.114 | Shcep wash, Scott & Skene ...........0. 5 cccccccecve : BRANCH OFFICE— of F and nth - Strecta, 
mould thoroughly in an oven and impose in an fron i Corset stays, etc., wooden, J. G. LaFonte......... 201,022 Shingle cutting machine, A. I. Hogan.............. 200,912 hington Corner 
torm. Crane, J. M. DeCelis Peescesagssetoagageeeeegreaseras eeeae 200,898 Shoe, H. Band ..cccccccccces e @eaarecceces a8 8 200,818 q e 


Apri 13, 1878.) 


Scientific American. 


Advertisements. 
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toxtde Page, each insertion - --75 cents a line. 
Back Page, each insertion~-~«-- 81.00 a line. 
(About eight words to 4 line.) 


Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 


A VALUABLE PROPERTY FOR SALE 


consisting of 10,000 acres of land, situate in the Count 
of York, in the Province of New Brunswick, on 8t. | 
Johns River and Shogomoc Creek. Land heavily | 
timbered with Hemlock, Spruce, and Hard Woods. | 
in connection therewith is a first-class Water Power 
Saw Mill, Seven Dwellings, Store House, Blacksmith 
and Carpenter Shops, and other improvements. Pro- 
ducts can be marketed with equal tacility in Euro 
ur the States. To parties wishing to engage in the 
manufacture of lumber and bark extracts a rare op- 
rtunity is offered. For further particulars, address | 
ANK L. JONES, Owego, Tioga Co.. N. Y. | 


—— 


Ts ARCEDA NIT O futyie 
BENTEDAARCEDANT & C9 


ERSALWOOD WORKERS) 


— 


@BAND Saws,scroLL SAWS 


PLANING & MATCHING MACHINES 

.»|\ UNIVERSAL HAND JOINTERS 4~- 

MOLDING, DOVETAILINC,BORING, FRIEZING, SHAPING & 
a cp PAPERING MACHINES. PLANER KNIVES & MOLDING 
v4 HAMILTON,OHIO.: 


T Az? and Best Books on Steam Engineering. Send 
stamp for catalogue. F. Keppy, Bridgeport, Conn. 
LADIES can make $5 a day in their own city or town. 

Address ELLIS MAN’F’G CO., Waltham, Mass. 


WATCHE NEW PRICE LIST of American 


Watches mailed free to any address 
with prices on 10 Waltham Watches of all grades, in 
Solid Gold or Silver Cases. Watches sent to all parts 
of the U. 8. to be examined before paying any money. 
A few ents wanted; send two 8 cent stamps for 
Agent’s Private Terms. N. H. WHITE, Newark, N. J. 


LOWE’S GAS-BURNING BOLLE RS. 


Eleven years’ success. Process for gas combustion is | 
in construction of boiler, and as durable, and, with 
Lowe’s Superbeating Steam Drum attached, less fuel 
(of any kind), and first cost, will do the work, than any | 
hes ee of boiler or setting. Lowe's Beraighit Tube | 
Feed Water Heater is warranted to give boiling feed 
water, and is simplest, cheapest, and best. LOWE & 
WATSON, Bridgeport, Ct., Bo ler Makers and Engineers. | 


BITs 


Steal Name Stamps 


N. ¥. STENCIL WORKS, 87 Nassau St., N. ¥. 


BELT PULLEY, 


ee strongest, and best made. Secured to the Shaft | 
without Keys, et Screws, Bolts or Pins; also, Adjustable 
Dead Pulleys and Taper-Sleeve Couplings. Send for cata- 

logue. Address Taper-Sleeve Pulley Works, Erie, Pa. | 


VALUABLE PATENTS For Sale. 
Pearson’s Improvements in Wax-Thread (Lock Stitch) 
Sewing Machines. For Boots, Saddlery and Mill Bands. 
Offers for above for the States and Canada to be sent to 
PEA N & CO., Chadwick St., Leeds, England. 


{GSS ENE Burzi 


"WETHERILLS ‘IMP ih 
, PROVEMENTS Ss! 
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ERS 


IS 


PA. 


METAL, PAPER, or LEATHER 


ne ‘ : 
teen “ee? « 


— 


E. B. STimpson, 31 Spruce St., N.Y 
For New Illustrated Catalogue of Foot Lathes, 


Scroll Saws, Small Steam Engines and Amateur’s Tools, 
send stamp to CHASE & WOODMAN, Newark, N. J. | 


9 a Styles of Cards, 10c., or 2 Chromo Cards, 20c., 
» with name. J.B. HUSTED, NASSAU,N.Y. | 


The Umpire Measuring Jar. 


An indispensable requisite in every 
kitchen and bakery for measuring, in- 
stead of weighing, sugar, flour, etc., | 
and for liquids by the quart, pint, and 
fluid ounce. | 

Samples sent by express on receipt of 
50 cts., or by mall, postpaid, on receipt of | 
90 cents. 

Agents Wanted. | 

Address UMPIRE GLASS CO., 

RICHARD E. BREED 
100 Wood St., Pittsburgh, Pa. 


———— 


MILITARY AND SPORTING GUNS. 


Breech Loaders and Re ing Rifles, with horizontal and 
vertical chamber motions, Sporting Guns, with rotary 
arrangement for firing either ball or shot, and Revolvers, 
with side motion of barrel, are recommended by 

N. Vv. DREYSE’S GUN_ WORKS, 
Price lists sent gratis. Simmerda, Prussia. 


i Nei tal EST a Re ee EE 
Rider Compression En- 

PUMPING. 225 Scene scte 
* or er. Especially 

for suburban residences. Pumps 2,000 to 200,000 gallons 


water per day. 
MMEYER & SAYE 
ca 93 Libert Ra, N. Y. 


— 


HOW to BUILD a CHEAP CATAMARAN, 
with Malay Rig. Four illustrations. Full directions for 
construction and dimensions of a simple, fast, handy 
boat in actual use. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT No. 117. Price 10 cents. Also, in same 
number, description and full dimensions of the new 
pas Intrepid. To be had at this office and of all news- 
ers. 


STEAM PUMPS. 
—Isochronal—and—Positive—New Valve Motions. 
COPE & MAXWELL M’F’G CO., Hamilton, O. 


Ch 6 it or forfeit $500. New articles, just 
B® patented. Samples sent free to all. 


Address W. H. CHIDESTER, 218 Fulton St., N. ¥. 


Agent’s profits per week. Will prove 


| alogue. 


Hand & Power Molding Machines 


TO FOUNDERS 


In Brass, Grey, and Malleable Iron Castings. 
The only Molding Machine that can be used 
with unskilled labor. Address 


AITIEIN c& DRUMMOND, 


Patentees and Sole Manufacturers, 
LOUISVILUE, BY. 


THE DRIVEN WELL. |Pond’s 


Town and County privileges for making Driven 
Wells and selling Licenses under the established 
American Driven Well Patent, leased by the year 
to responsible parties, by 


WM. D. ANDREWS & BRO., 
NEW YORK. 


The George Place Machinery Agency 


Machinery of Every Descrtption. 
121 Chambers and 108 Reade Streete, New York. 


Engine Lathes, Planers, Drills, &c. 
Send for Catalogue. _ DAVID W. POND, Successor to 
LUCIUS W. POND. Worcester, Mass. 
inthe known world. Sample Watch Free to 
Agents. Address, A. COULTER & Co., Chicago. 


’ ee 


EAGLE FOOT LATHES, 


Improvement in style. Reduction in 
rices April 20th. Small Engine Lathes, 
slide Rests, Tools, etc. Also Scroll and 

Circular Saw Attachments, Hand Plan- 

ers, etc. Send for Catalogue of outfits 

for Amateurs or Artisans. 


WM. L. CHASE & CO., 
95 & 97 Liberty St.. New York. 


Lathes, Planers, Shapers 


Drills, Bolt and Gear Cutters, Milling Machines. Special 
Machinery. E.GOULD & EBERHARDT, Newark, N. J. 


GOLD PLATED WATCHES. Cheapert 


—<—__—— 


Trey wrauerT 


BEAMS & GIRDERS 


(THE UNION IRON MILLS, Pittsburgh, Pa., Manu- 
facturers of improved wrought iron Beams and 
Girders (patented). 

The great fall which has taken peer in the prices of 
Iron, and especially in Beams used in the construction 
of FIRE PROOF BUILDINGS, induces us to call the spe- 
cial attention of Engineers, Architects, and Builders to 
the undoubted advantages of now erecting Fire Proof 
structures; and by reference to pages 52 & 54 of our Book 
of Sections—which will be sent on application to those 
contemplating the erection of fire Pr of buildings—THE 
COST CAN BE ACCURATELY CALCULATED, the 
cost of Insurance avoided,and the serious losses and in- 
terruption to business caused by fire; these and like con- 
siderations fully justify any additional first cost. It is 
believed, that, were owners fully aware of the small 
difference which now exists between the use of Wood 
and Iron, in many cases the latter would be adopted. 
We shall be pleasedto furnish estimates for alltbe Beams 
complete, for any specific structure,so that the difference 
in cost may at once be ascertained. Address 

CARNEGIE, BROS. & CO., Pittsburgh, Pa. 


~ Wood-Working Machinery, 


Such as Woodworth Planing, Tonguing, and Grooving 
Machines, Daniel’s Planers, Richardson’s Patent Im- 
yxroved Tenon Machines, ‘Mortising, Moulding, and 
e-Saw Machines, and Wood-Working Machinery gene- 
rally. Manufactured by 
WITHERBY. RUGG & RICHARDSON, 
2% Salisbury Street, Worcester, Mass. 
(Shop formerly occupied by R. BALL & CO.) 


eS eS ee 
Salary. Salesmen wanted to sell our 
Staple Goods to dealers. No peddling. 
Expenses paid. Permanent employ- 
meut. address S. A. GRANT & CO, 
2, 4,6 & 8 Home S+., Cincinnati, O. 
BLAKE’S STONE AND ORE BREAKER AND CRUSHER. 


For breaking hard and hee goletenss to het size. Endorsed by the leading Mining, 
nufacturing, and Railroad corporations in the 
Wiest Pranism wherever ropited. and hundreds of testimonials of the highest character. 
A NEW SIZE FOR PROSPECTING AND LABORATOR Y USE. 
, 2 ALL STONE CRUSHERS not made or licensed by us, containing vibratory convergent jaws 
actuated by a revolving shaft and Syne are infringements on our patent, and makers and 
3. users of such will be held accountable. Address 


BLAKE CRUSHER CO., New Haven, Conn. 


— SNYDER’S 
SCROLL SAWS, Lester, Centennial 


etc., at Factory Prices. Wood & Designs. 


LATHE with Jig & Circular 


A % Saw Attachments. 
| TOOLS & HARDWARE 
a A teurs, Ma- 
chinists, Carpenters, and every Department of Me- 
chanical Trade. Send stamp for Catalogue, and 
state what kind of Tools or Machines you require. 


TALLMAN & McFADDEN, 607 Market St., Philad’s. 


STEAM ENGINE. 


For Farmers, Machinists, 
Printers, and all requiring 
Light Power. 


Sizes from One to Six H. P. 
Prices for Engine and Boiler 
complete, from $150 to " 
We make the Strongest 
and the Best Engine in the 
country. Call at our Factory 
and examine, or send for free 
Illustrated and Descriptive 
Catalogue. 
SN YDER BROS., 

94 Fulton St., New York. 


: Cases of 195 Sasa = ak 
movable let- 
RUBBER TYPEl::*:\ tHe science of LIFE, 


maratua #120 D rinting oy" OR. SELF-PRESERVATION. 


mail; sample of Type “at circular, 6c. 
Address RUBBER TYPE CO., Mallet Creek, Ohio. Two bundredth edition, revised and enlarged, just pub- 
lished. lt isastandard medical work, the best in the 
English language, written by a physician of great experi- 
ence, to whom was awarded a gold and jeweled medal 
by the National Medical Association. It contains beauti- 
ful and very expensive steel plate engravings, and more 
than 5. valuable prescriptions tor all forms of prevailing 
description see SCIENTIFIC AMERICAN of January 12th. | diseases, the result of many years of extensive and suc- 
A. D. ELBERS, cessful practice: 300 pages, bound in French cloth; 
P. O. Box 4461. 2614 Broadway, N. Y. price only $1, sent by mail. The London Lancet says: 
re ‘No person should be without this valuable book. The 
author isa noble benefactor.” An illustrated sample sent 
to all on receipt of 6 cents for postage. Address Dr. W. 
H. PARKER, 4 Bulfinch 8t., Boston. The author may be 
consulted on all diseases requiring skil] and experience. 


PATENT MINERAL WOOL. 


Incombustible. The best non-conductor. For illustrated 


SPARE THE CROTON AND SAVE THE COST. 


Driven or Tube Wells 


furnished to large consumers of Croton and Ridgewood 
Water. WM. D. ANDREWS & BRO., 414 Water St., N.Y., 
whocontrol the patent forGreen’sAmerican DrivenWell. 


MACHINISTS’ SUPPLIES, 
Best and Cheapest, 


EVERYTHING IN THE LINE. 


STEEL NAME STAMPS 15 CTS. PER LETTER, POST 5() Best Mixed Cards, with name, in case, 13c., or 25 
e 


paid. STEEL STAMP WORKS, New Haven, Conn. no 2 alike, 10c. Outfit 10c. Dowd & Co., Bristol, Ct. 


EVERY DESCRIPTION or STEEL, IRON, 


and Brass Screws for Machinery. Send for new cat- 
L. F. STANDISH & CO. 
o¢ Artisan Street, New Haven, Ct. 


H. A. ROGERS, 


19D John Street, N. Y. 


1s vA NPERBEEGHY, WELES, S687 pox Sasi 
u St. cor. Fulton, N.Y. ENG ERS OX- 
WOOD, MACHINISTS’ PATTERNS & BRAND LETTERS. A D D i ie j oO N 
BRADFORD MILL co. 4Vonderful Invention. 


Successors to Jas. Bradford & Co, 
MANUFACTURERS OF 


HIN _-«- French Buhr Millstones, 
age | Portable Corn & Flour Mills, 


3. Fp \) Smut Machines, etc. 
k ' “\ | Also, dealersin Bolting Cloths and 
a. IM a We General Mill Furnishing. 
v CINCINNATI, O. 

5 J.R.Stewart,Pres. W.R.Dunlap,See, 
O07 PRICE-LISTS SENT ON APPLICATION. 
Patent Wood-worki 
Saws, Friezers, etc. 


Art of Adding Figures 
from left to right; or from 
middle either way; or Six 
Columns at one time! Done 
as quick as Thought! Sent 
to any address on receipt of 
price, 50 cents. 

WILLIAM FURNISS. 
Batavia, Genesee Co., N. Y 


SPANISH CEDAR 


CIGAR-BOX LUMBER! 


Finished Ready for Use. 

First Quality at 3%c. Second Quality at 2%c. 
ihr iar Quality at $15 per M. Feet: 2d 
Quality at $13.50 per M. Feet. 
BUNDLING AND CARTAGE ADDITIONAL. 


Above prices will remain until advised. 
ceived for less than 1,000 feet. 


GEO. W. READ & CO., 
186 to 200 Lewis St., New York. 


Machinery, Band Saws. Scroll 
edomman, Moar & Co., Cincin’ti,O. 


“OLD RELIABLE.” TO KNOW ALL 


about the Best Pump for Paper Makers, Tanners, Con- 
tractors, and for irrigation, send for illustrated amph- 
let, 78 pages. HEALD, SISCO & CO., Baldwinsville, N.Y. 


RISDON’S IMPROVED | 
TURBINE WATER WHEEL 


Meaty) Yielded at the test of Turbines at Centen- 
.geweg) nial Exposition the best results at all stages 
of gate. Send for circular to 


T. H. RISDON & CO., 
Mt. Holly, N. J. 


Manufacturers of MILL MACHINERY, 


No order re- 


™[niversal Hand Planer, 


Judson’s Patent. 
Model makers, jewelers, 
and metal workers gen- 
erally, find this tool of 
great value. Prices re- 
“em duced. Send for illus- 
» trated catalogue of Plan- 
ma ers, Iron Cutters, Shears, 
% Punches 
Ratchet Drills, &e. 


65 MIXED CARDS, with name, 10c. and stamp. 
Agent’s Outfit, 0c L.C. COE & CO., Bristol, Ct. 


O 


OTIS BROS. 


uo SAFETY HOISTING 


Machinery. 


CO., No. 348 Broadway, New York. 


OLD COLONY RI 
CO., Kingston, Mass. 


Tocls, 


United States and Foreign Countries, | 


‘* Little Giant’’ 


SALES rem HTT 
Boiler iveta ti 25 Bec HEe CIGARS 


Universal | 

Man- | 

ufactured ee By 
(TE 
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THE DINGEE & CONARD CO’S 


BEAUTIFUL EVER-BLOOMING  ~ 


OSES 


We deliver Strong Pot Roses, suitable for immediate 

flowering, safely by maul, at all post-offices. Splendid 

Variet ps, your choice alllabeled, for 81; 12 for 82; 19 
or 


Lae SMTA PC TERE AS HOAe ORE FO, 
IN 


1 

Send for our N . 
and choose from over finest sorts. Our Great Spe- 
THE D EE 


cialty is growing and distributing Roses, 
% OONARD OO., Rose-Growers, W est Grove,C 


— 


Reverse Motion 


Paneling. Va- 
riety Moulding 
& Dovetailing 
Machine. Cuts 
Panels of any 
design or style 
of mouldin the 
solid wood with 
neatness and 
| dispatch. 

> Is a first-class 
ishaper, Edge, & 
croll Moulder. 


“Dovetailing 
with thick or 


{2 Send for Pamphlet 
and Sample of work. Improved 
Solid Steel Cutters for all kinds of 
Variety Moulders made to order, and warranted by the 


B. C. MACHINERY CO., 
Battle Creek, Mich. 


IRON WORKING TOOLS. 


| Owing to the recent further break in rices, which 
| must soon advance, we can to-day make extraordinarily 
low figures on lathes, planes, etc., of the best makers. 
HILL, CLARKE & CU., Machinery, 
Boston, lass, 


Baker Rotary Pressure Blower. 
2 (FORCED BLAST ) 
Warranted superior to any 
other. 
WILBRAHAM BROS. 
2818 Frankford Ave. 
PHILADELPHIA, 


ayear. Agents wanted everywhere, Bus- 
iness woe Bo Sad egr peal ag pe free 


$250 Address J.WOETH & Co., St. Louis, Mo. 


ICE-HOUSE AND REFRIGERATOR. 


Directions and Dimensions for construction, with one 

illustration of cold house for preserving fruit from 

season to season. The air is kept dry and pure through- 

out the year at atemperature of from 34° to 36°. Con- 

tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 116. 

ne 10 cents. To be had at this office and of all news- 
ealers. 


9d Hand Punch and Steam Hammer. 


One large Shear and Punch, Will cut 144 in. iron. One 
Dudgeon double column Steam Hammer, 8 in. 
| HILL, CLARKE & CO., Boston, Mass. 


insure answer. 8 FOSTER & OO .Cincior ‘.O 


NEW ROAD LOCOMOTIVES, BY 
Marshall, Sons & Co. General description and one en- 
graving. SUPPLEMENT No. 56. 10 cents. 


P\ Model Engines. 


=k CASTINGS 


—-- for making small 
Model steam Engines 1 1-2 in. bore, 3in. stroke, price, $4; 
ditto 2 in. bore, 4 in. stroke, price, $10, Same style as cut. 
Eureka Foot Lathes only 15 ‘Dollars. Gear Wheels and 
Parts of Models. All kinds of Small Tools and Materials 
Tllustrated Catalogue Free. 

GOODNOW & WIGHTMAN,23 Cornhill, Boston, Mass. 


J . = 2D 


| A be K Yeur Linen with Clark’s Indelible 
Pencils. Sold at all stationers’. 


BETON CONCRETE IN ARCHITECT- 
ure and Engineering, with 20 illustrations. Beton 
Bridge; Erie R. R. Portage Viaduct repaired with 
Beton; Beton Dwellings and Fountain, Brooklyn, N. Y.; 
Beton Church; Beton Culvert Lining, Erie R. R.; 
Beton Arches; Church Tracery, &c.; Beton-lined Rail- 
way Tunnels; Beton Pavements; Crushing Strength 
of Beton; Superior Strength of Beton Arches, etc. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
' 118. Price 10 cents. To be had at this office and of 
all newsdealers. 


JENNINGS’ WATER CLOSETS 


Prices Senp For Oircurar 
Street New York 


Repucep 


94 Berkman 


BIG p AY to sell our Rubber Printing Stamps. Samples 
| free. Taylor Bros. & Co., Cleveland, O. 


BAILEY’S PATENT 


Hydrants & Street Washers. 


The best and cheapest in the market. 
2—4i_ Plumbers send for circular and prices to 


Bailey, Farrell & Co., 


Manufacturers of 


Water, Gas&Steam Goods 


PITTSBURG, PA. ears 


COVERED BARN YARD AND FARM 
Buildings. Description and 4 illustrations of a Covered 
Homestead on a Norfolk (Eng.) Farm. Directions for 
Construction and Dimensions. Also How to Construct 
a Covered Barn Yard, with engraving, dimensions, etc. 


aA 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 118. Price 
10 cents. To be had at this office and of all newsdealers’ 


BURY DRILL CHUCKS, 


DA Perfected and Price reduced. 


Manuf'd by the HULL & BELDEN CO., Danbury, Ct. 


_ SHEPARD'S CELEBRATED 
ees 5) Serew Cutting Foot Lathe. 


: ne Foot and Power Lathes, Drill Presses, 
/ Scroll, Circular and Band Saws, Saw 
Attachments, Chucks, Mandrills, Twist 
Drills, Dogs, Calipers, etc. Send for 
™ catalogue of outfits for amateurs or 
FY artisans. 

H. L. SHEPARD & CO., 

SS, 90 & 92 Elm St. 
Cincinnati, Ohio, 


ne | 


238 
cvivertisements. 


age, eachinsertion «.-7 
age, ca insertion --- $1. 
(About eight words to a line.) 
Bagravings may head advertisements at the same rate 
per (ine, by as the letter press. Adver- 
tisements must at publication ya as early 


cents a line. 


be received 
as Thursday morning to appear in next 


iE ei a ee ee 
Cut Brass Gears, list free. Grant, Beverly St., Boston. 
rE —_——— 


of stxty men, by horse power, at cost 
Steam Yachings. costing less 


$ to 
$100 to work. Circulars from 
RANDOLPH BROS., 


1 Broadway, New York. 


WILSON’S NEW YORK CITY 


COPARTNERSHIP ‘DIRECTORY. 
1878-1879. Vol. XXVI. 


Containiug the names of all co rtnerships, special and 
Dilod aie arene tee sourees, neatly com 
Dp an. n order, just from the 
preas. is now ready for & : ful to Law 
Will be son 


dress ers to 
THE TROW CITY DIRECTORY CO, 
VeGrr ace, . 
In preparation: SON'S BUSINESS DIRECTORY 
VoL XI., for 1878-9. 


Jarvis Gas Consuming Furnace. 


For Setting Steam Boilers. Will burn screenings with 
small mixture uf soft coal without blower, also green wet 
peut. Three boilers set this way will make as much steam 
as five old way. Address A. F. UPTON, Agent. 

ston. Mass. 


IRWELL RIVER BRIDGE, MANCHES- 


ter.—J. G. Linde, engineer. 2 pages of engray B. 
SUPPLEMENT No. 76. ice 10 beintee ersving 


Steel Castings, 


From !4 to 10,000 lbs. weight, true to pattern. An invalu- 
able substitute for forgings, or for malleable iron cast- 
ings requiring great strength. Send for circular and 
rice list to CHESTER STEEL CASTING COMPANY, 
EVELINA STREET, 


PHILADELPHIA, PA, 


PATENT 


CoL 


D ROLLED. 
SHAFTING. 


The fact that this shafting has 75 per cent. greater 
strength, a finer finish, and is truer to gauge, than any 
other in use, renders it undoubtedly the most economical 
We are also the sole manufacturers of the CELEBRATED 
COLLINS’ PAT.COUPLING, and turnish Pulleys, Hangers, 
etc., of the most avproved rs: Price list mailed on 
apviication to JONES & LAUGHLINS, 

Try Street, 24 and 3d Avenues, Pittsburgh, Pa. 
190 S. Canal Street, Chicago, Ill., and Milwaukie, Wis. 
&2~ Stocks of this shafting in store and for sale by 
FULLER, DANA & FITZ, Boston, Mass. 
GEO. PLACE & CO., 121 Chambers St., N. Y. 


PORTLAND CEMENT, 


ROMAN & EEBNES. For Walks, Cisterns. Founda- 
tions, Stables, Cellars, Bri » Reservoirs, Breweries, etc. 
Reanit 10 cents for cal on Cements. 

8. L. Co., 76 South St., New York. 


I ORY 
THE HYDRAULIC RAM.~ HISTORY OF 
its invention. The latest improvements and working of 
the Ram; most successful Dimensions, Valve-seata 
e 


PE PE RAE AE IA SR ES at ah Ce Se 
MPORTANT FOR ALL CORPORATIONS AND 
MANE"G@ CONCERNS.—Buerk’s Watch- 
man’s Time Detector, capable of accurately con- 
trolling the motion of a wa an or patroiman at the 

different stations of his beat. Send for circular. 
J.E.BUERK,P.O. Box 979, Boston, Mass 
N.B.—The suit against Imhaeuser & Co., of New York, 
was decided in my favor, June ie 1874. A fine was 
assessed nst them Nov. 11, 1876, for selling contrary 
to the order of the court. ersons buying or using 
clocks infringing on my patent will be de with ac- 

cording to law. 

SEND FOR 


PRIGHT DRILLS sau 
H.BICKFORD GrannetO 


W 00? WORTH SURFACE PLANERS, $126. Planers 
an 


d Matchers, $350. 
Street. New York. - 


Do Your Own Printing ! 


it paye. Card and Label Press, $3. yorper al 
large work. Catalogue of all sizes mailed, 6c. 


KELSEY & CO., M’f’rs, Meriden, Conn. 


NORIC MILLA” Vor pundits Pyne One Gea 

TRI or grin n 

Clay, uanoa Oil Conor rent: Corn, 

Co Tobacco, Snuff, , Salts 

Bpices, Coffee, ut, Fl Asbe Mica, 

etc., and whatever cannot be ground by other mills. 
lso Paints, Printers’ Inks, Paste jacking, ete. 

JOHN W. THOMSON, successor to JAMES BOGAR. 

DUS, corner of White and Elm Sts., New York. 


LEFFEL WATER WHEELS, 


With recent improvements. 
Prices Greatly Reduced. 


70oo in successful operation. 
FINE NEW PAMPELET FO2 1077, ‘ = 
Sent free to those interested.Y ee 

So - 

James Leffel & Co, Fri 

Spears O. 
t09 Liberty St., N. Y. City. 


1874, 1875, 
SCIENCE RECORD. 


A few es of these splendid books are offered at 
the follo very low prices. 

Among the subjects, the following are the most note- 
worthy, exhibiting in a condensed form a general ac- 
count of the Progress ofthe World: 


CHEMISTRY AND METALLURGY, 


8. C. HILLS, 78 Chambers 


ee 
~—— = 
| 
. 


ECHANICS AND ENGINEERING 
2LECTRICITY, LIGHT, HEAT, SOUND. 
El HNOLOG USEFUL ARTS. 


Y. 
BOTANY AND HORTICULTURE, 


RICULTURE 
AGRE AND HOUSEHOLD ECONOMY 
ATBELL MEO Aue yscroay © ATCImNE 

A 
METROROLOGY, TERRESTRIAL PHYSICS, 


GEOGRA 
GEOLOGY AND MINERALOGY, 
BIOGRAPHY AND NECROLOGY. 
Each yearly volume contains about 600 octavo pages, 
avai Ss Ma ee cee 
ey are un su n 
and will be mailed on receipt of $1.26 each. Address 


MUNN & CO., PUBLISHERS, 
87 Park Row, New York city. 


| THE BEST MOST ECONOMICAL ENGINE MADE 


‘Seientific American. 


LIQUIS” 


Pure, UniSluted Paints, Full Body and Full 
U. S. Standard Measure. 


nts for structural purposes equal ours in richness and purity of color, covering ca 


No other pacity, 
ey are especially for exposed wood and iron, but are equally desirable for inside 


and 
and 


or any other paints in use. We can therefore guarantee a saving of from 2 to 4 per 


of painting. 
aa The contract for su ing paints for the Gilbert Elevated Railroad of New York Cily was 
awarded to us. This is rgest contract ever made for painting any single structure in this 


country. “@a 


ROOF PAINT-—for tin and shingle roofs, fron work, agricultural implements, fences, out-buildings, ete. | 
to be a better and more economical paint than has ever before been offered to the public for similar | 


We 


= This Paint was used with entire success, when all others failed, upon the roof of the Rxhibition 
Buildings at Philadelphia, the largest area of Tin Roofing in the world.-@a 
FIRE-PROOF PAINT for the protection of inside wood-work of factories, bridges, bofler rooms, and 


other wooden structures in danger of ignition from sparks, cinders, or flames. 
Aa~ 1 his Paint has been applied to more than four and a valf acres of wood-work in the two immense 


Dry Goods Stores of Messrs. A. T. Stewart & Co., of New York City.-@ 


ASBESTOS ROOF INC, 


With WHITE FIRE-PROOF COATING. For steep or flat roofs, the nandsomest, coolest, 
' Roofing made. In rolls ready for use. Easily applied by any one. Costs only half as much as tin. 
use in all parts of the world, and is the only reliable substitute for tin. 


This well known Roofing is now in 
| aa The Asbestos Roofing is used in preference to all others by the Kin sford Oswego Starch Factory, 
orks, and by the most extensive Manu- 


emington & Sons, Cheney Bros., Columbus Car and Wheel 
ele., in the United States.~@a 
gs, 


facturers, Builders, Railroad Companies, 
Asbestos Boiler Coverin 


consisting of ASBESTOS CEMENT FELTING, to be applied like a mortar, and ASBESTO HAMB 
| in sheets and fous for tad _ — Steam x ines. Bollers, — nee heated ile ophag mene x 
e most durable, e ve, and econo appliances known for preventing Radi . 
from 25 to 40 per cent. of fuel. - sit ‘ Spee: OL SERRE OE SETS 
aay Used by the United States Navy Department and in the most extensive public buildings.-@e 


Asbestos Steam Packing, Boards for Gaskets, Sheathings, Fire, Acid, and Water- 
proof Coatings, Cements for Gas Retorts, Leaky Roofs, ete. 


Ma Allthese materials are prepared ready for use, and can be easily applied by any one. 
LIBERAL INDUCEMENTS TO GENERAL MERCHANTS, DEALERS, AND LARGE CONSUMERS. 
Send for Samples, Illustrated Catalogues, Price Lists, &c. 


H. W. JOHNS MANUFACTURING CO. 


87 MAIDEN LANE, NEW YORK. 
A@ Thppuiiie are eaationed against purchasing worthless tmitations of theese materials. | 


Harrison’s System of Grinding! 


Illustrated Catalogue Now Ready. 
NEW STANDARD FLOURING M ILL&s,. 
Old Theories, Horizontal Grinders, Slow Runners, 
Fully Exploded. Fine Flour, h Speed 
micel Milling Fully Ketablianoas © aa eas 
A NEW Copy For All. 
Millers and Editors please address 
EDWARD HARRISON, 
Ne. 135 Howard Ave. New Haven, Conn. 


MACHINISTS’ TOOLS. 


NEW AND IMPROVED PATTERNS. 
Send for new illustrated catalogue. 


Lathes, Planers, Drills, &e. 


NEW HAVEN MANUFACTURING CO,, 
New Haven, Conn, 


aD H 2 and Dies, f k- 
| PUNCHING frets fe ene TES 


ing Metals 
| PRESSES, 


FRIEDMANN’S PATENT 
INJEQTORS gud EIECTORS 


BOILER FEEDERS 
And Water Conveyors 


NATHAN & DREYFUS, 
NEW YORK. 


Also Patent Oilers and Lubricators. 
Send for Catalogue. 


WORK JAMES WATSON 
S.FRONT ST. Phy 


YATSONS NON CHANGEABLE GAP LATHE Hae 
SREAT FACILITIES FOR LARGE oR MEDIUM $7 ven 


PARKER PRESS CO., Middletown, | __ SARE Lee ERO RIT Sir in RET ATI 
Conn. NEW UNITED STATES GOVERNMENT 
y Rules in Respect to Boilers, Boiler Inspection, Stamp- 
ing and Testing of Boiler Plates, Fire Apparatus, and 
Boat Lowering Devices and Life Preservers. Instrue- 
tions to Inspectors, and Tests ot Boiler Material are to 
be made and recorded. Requirements in Construction 
of Boilers. The Law in full, with List of Approved Fire 
Extinguishing, Life Saving, and Boat-lowering Appara- 
tus. Contained in SCIENTIFIC AMERICAN SUPPLEMENT 
No. 113. Price i0 cents. To be had at this office and 
of all newsdealers. 

free to all ap- 


ADVERTISERS | i2ntee 


newspaper advertising, the THIRD EDITION of 


AYER & SON’S MANUAL 

yOR ADVERTISERS. 160 8vo.pp. Morecomplete 
han any which Lave preceded it, Gives the nam 

circulation, and advertising rates of several thousan 


The HOADLEY 
PORTABLE STEAM ENGINE. 


WITH AUTOMATICAL CUT-OFF REGULATOR 
AND BALANCED VALVE. 


SEND FOR CIRCULAR, 


TheJ.C.HOADLEY CO. LAWRENCE. MASS. 


STATE WHERE YOU SAW THIS. 


We will send 


ox NEW 
ee) Extra Mixed, 10c. Geo. I. Reed & Co., Nassau, N.Y. 


CAMERON 


YEAR CARDS, with name, 20c. 25 TO 
do any 


; mewspapers in the United States and Canada, and 
eam um Sea contains more information of value to an advertiser 
pen ae be a in any Bo ge publication. All — 
ave been care revised, and w ractica 
For Mines, Blast Furnaces, Rolling prices have been reduced.’ The special offen oe 


Mills, Oil Refineries, Boiler send for it before spen ony tec he 


us. B 
ney in ne 
Feeders, &c. advertising. Address N. W. AYER SON, 
tal Reduced Price List send to ADVERTISING AGENTS, Times Builds! i iphia. 


For Illustrated ogu a 
Works, eat Bane 23d St. New York. t = : 
m D bg or sho eat Oo 
“ESTABLISHED 1844. Boiler ia oe tay Steam oH stan nae ae 
HENRY WwW BU , Sole Manufacturer. 
JOSEPH C. TODD, 13 Brosdway’ N.Y. 


(Formerly of Todd & Rafferty), ENGINEER and MACHIN- 
I8sT. 9 boy Jute, Ro 9 rs 9 T also u 
Machi 8. q team Engines, e 9 ete. man -. 
facture Baxter's New Portable Engine of 1877, of one 
horse power, complete for $125; can 

at my store. I will furnish s 


ICE AT $1.00 PER TON. 


The PICTET ARTIFICIAL ICE CO,, 


MITED 
Room 61, Coal and Iron Exchange, P. 0. Box 3088, N. ¥. 


for all kinds of machinery. 
lar and price. Address 
J. C. TODD, 
10 Barclay St., New York, or Paterson, N. J. ! PRR ate CAR 4 be MGEN 
PERFECT a WIRE OF’ i np SCRIPTION oe 


coy iJ 
ages 


STEEL SPRINGS. tux 


rare g 
roe 


é ‘ 


Wy, Cot Saal : i 


NEWSPAPER FILE 


The Koch Patent File, for preserving nowsvenet®, 
maganies, and pamphlets. bas been recently improv 
and price reduced. Subscribersto the SCIENTIFIO AM- 
ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be | 1 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this PaPer Heavy board sides: inscription 
“SCIENTIFIC AMERICAN,” In ft. Necessary for 
ore, one who wishes to preserve the paper. 

Tess 


MUNN & CO., 


Publishers SCIENTIFIO AMERICAN. 


also, unfinished stock and Lumber on hand, 
Saw Mill. P aser can rent or 

- Address 
ON, P. O. Box 285, Richmond, Va. 


PARIS EXPOSITION. 


The undersigned, American Bankers and Commission 
Agents in Paris for twenty-five years, offer their services 


to exhibitors for re ntation an tiations. 
JAMES W. TUCKER & 00. Peaks Hie aeribe. 


‘EMERY WHEELS AND 


PAINTS. 


_ [Arrit 13, 1898, 


THE TANITE Co, 


STROUDSBURG, PA 
121 Chambers 8t., New rat DERS. 
Se ee 


ADVERTISERS: 


FAIL To 
hen their advertising is properly placed. 


MONEY 


; ddreas Ad 
EDWIN ALDEN'S “i ep 
174 ELM STREET, CINCINNATI, 0, 


Gy” Best rates an the best papers, 
Send for catalogue. Estimates and information free, 


PATENTS SOLD. 


For terms, address EUROPEAN and UNITED STATES 
PATENT EXCHANGE, 200 Broadway, N. Y. Box 28], 


ROCK DRILLING MACHINES 
AIR COMPRESSORS. 


MAKE 
or list of best mediums, a 


MANUFACTURED BY BopscicuRockDrut Co. 


SEND FOR PAMPHLET. FITCHBURG MASS. 


Mill Stones and Corn Mills. 


Pg ee Dare tones, ae ae Smut Ma. 
chines, Packers, Mi icks, Water Wheels, Pulleys, and 
Gearing , Bpecially adapted to Flour Mills. Send for 
ogue. 


J.T. NOYE & SON, Buffalo, N, Y, 


HARTFORD 
STEAM BOILER 


Inspection & Insurance 


COMPANY. 


W. B. FRANKLIN, V. Pres’. J. M. ALLEN, Pres 
J, B. PIERCE, Sec’, 


MACHINISTS’ TOOLS 


Best quality at low prices. Radial Drills, ne Lathes, 
Iron Planers, Car Wheel Borers, ydrootetia Presses, 
Axle Lathes. 


NILES TOOL WORKS, Hamilton, Ohio. 


DEALERS IN TOOLS 


WILL FIND THESE TONGS 
SELL AT SIGHT. TAKING 
MOST SIZES FOR LEAST 


PANCOAST & MAULE, 
245 80. THIRD ST., PHILADA, 


MONEY. 


PIPE TONGS 
TO MAKERS 


| ADJUSTABLE, 
CHEAPEST 


R. WOrttrinGron, 
9 BROADWAY. NEW YORK, 
Van Brunt Street, rooklyn, 
mes for Water Works. In 
Steam Pum 


Scientific American, 


The Mest Popular Selentifie Paper in the Werld. 
THIRTY-THIRD YEAR. 


Only $3.20a Year including Postage. Weekly. 
52 Numbers a Year. 


This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Arcki- 
tecture, Agriculture, Horticulture, Natural History, ete. 

All Classes of Readers find tn THE SCIENTIFIC 
AMERICAN a popular resume of the best scientific in- 
formation of the day; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress !n 
every community where it circulates. 


Terms of Subscription.—One copy of THE ScIEN- 
TIFIC AMERICAN will be sent for one year—&2 numbers— 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars and twenty 
cents by the publishers; six months, $1.60; three 
months, $1.00. 


Clabs.—One extra copy of THE SCIENTIFIC AMERI- 
OAN will be supplied gratis for every club of jive subscribers 
at $3.20 each; additional copies at same proportionste 
rate. Postage prepaid. 


One copy of THE SCIENTIFIC AMERICAN and one copy 
of THE SCIENTIFIO AMERICAN SUPPLEMENT will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers. 


The safest way to remit is by Postal] Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender’s risk. Address all letters 
and make all orders, drafts, etc., payable to 


MUNN & CO., 
37 Park Row, New York. 


The Postal Union.—Under the facilities of the 
Postal Union, the SCIENTIFIC AMERICAN is now sent by 
post direct from New York, with regularity, to subecrib- 
ers in Great Britain, India, Australia, and all other 
British colonies; to France, Austria, Belgtum, Germany, 
Russia, and all other European States; Japan, Brasil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
#4, gold, for SCIENTIFIC AMERICAN, 1 year; $9, gold, for 
both SCIENTIFIC AMERICAN and SUPPLEMENT for 1 
year. This includes postage, which we pay. Remit by 
postal order or draft to order of Munn & Co.,87 Park 
Row, New York. 


[HE “Scientific American” ie printed with CHAS. 
ENEU JOHNSON & CO.'S INK. ‘Tenth and Lom- 
bard Sts., Philadelphis, and 59 Gold St,, New York. 


